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maintains our present high standard of living. 

Television has its place in the community and tkle expansion 
of this industry with the ever changing techniques require 
specially trained personnel to keep the pictur^ of progress 
moving. 

No one is in a better position to advanc^with this progress 
than the trained television technics 

The Marconi School oj>Wireless has combined training 
Facilities withtbe-fnost up-to-date methods to ensure that 
every^graduate has the knowledge necessary to become 
thoroughly competent in this field. 
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EDUCATIONAL TV 

PROPOSALS are afoot to provide television 
* facilities for purely educational purposes. One 
such proposal comes from the University of 
N.S.W.; another comes from the Post Graduate 
Medical Association, with the rider that its trans¬ 
missions would need to be “scrambled,” to pre¬ 
vent their reception by non-professional viewers. 
Melbourne University is reported to be similarly 
interested, and there will inevitably be others — 
perhaps many others. 

Television undoubtedly has considerable 
potential as an educational medium, but this 
potential should be protected by proper forward 
planning, not compromised by piecemeal grant¬ 
ing of licences to groups having a responsibility to 
Spectrum space is too valuable for haphazard 

Thought should be given to placing educational TV stations in UHF 
channels, planned no less carefully than those which currently carry the 
entertainment programs on VHF. The possibility should be investigated 
of using the channels and transmitters, not just for sectional postgraduate 
groups but to carry more basic material, “non-scrambled” for students 
at all levels. 

A properly implemented program of educational TV could provide an 
effective boost for the lamentable teaching situation which has developed 
in N.S.W., at least. 

Opportunity exists to plan a framework which can gradually be 
filled out into a complete visual education system, accessible through 
ordinary television receivers, via a suitable UHF converter. 

Technically, no special difficulties are involved. Economically, costs 
could be minimised by sharing transmitting facilities. The real prob¬ 
lems are political, increased enormously because Australia lacks a central 
administrative body for radio and television, equivalent to the American 
Federal Communications Commission. 

We must not have a repetition of the FM fiasco. A full and responsible 
investigation should be undertaken, with opportunity for all to be heard 
who have something to contribute. Australia is in the box seat to set up 
an educational television system of the most ambitious kind, presenting a 
wide training program, for primary students through to graduates. 

If we’re to have it, the planning must start right now. 
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Cover Picture: 

Our cover picture, this month, 
was supplied by television sta¬ 
tion QTQ Channel 9, situated 
on Mount Coot-tha and serving 
the Brisbane area. The 
photograph shows Terminal 
Equipment Racks in the Mas¬ 
ter Control Room. Senior 
Technician, Barry Ryan, is 
shown making adjustments to 
the vision patch field . QTQ has 
an effective radiated power of 
100,000 watts tor vision and 
20,000 watts for sound . Studio 
and transmitting equipment is 
housed on the one site . 
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HIGH BAND ADJACENT 
CHANNEL SUPPRESSORS 



MODELS HCS20 and HCS20/B 


A new product of FERRIS INDUSTRIES LTD., BROOKVALE, N.S.W. 


9 Restores Long Distance TV reception in country areas where new¬ 
ly introduced TV transmitters completely swamp the weaker 
adjacent TV signals. 

9 Connects simply between antenna lead and TV receiver. 

® Covers entire high band from channel 5 to channel 11. 

9 Consists of two independently adjustable high - Q absorption 
traps; one trap on each adjacent channel of the wanted channel, 
or both on the same unwanted channel. 

9 Frequency pre-set, by screwdriver adjustment, two bakelite knobs 
allow easy adjustment of attenuation. 


Available from all FERRIS — CHANNEL MASEEH Branches and Distributors 
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Phone 42-3141. 

22 Thurlow St., 
NEWMARKET, Q'ld. 

Phone 56-4002. 

6 Victoria St., 
WOLLONGONG, N.S.W. 
Phone B1922 


51 Denison St., 
NEWCASTLE, N.S.W. 
Phone 61-5071. 

TEDCO Pty. Ltd., 

Box 195, G.P.O., 
PERTH. W.A. 

RADIO ELECTRIC 
WHOLESALERS, 

10-12 Orsmond St., 
HINDMARSH, S.A. 


Devonport, 

Hobart, Burnie. 
TASMANIA 

T. Mungall 
171/3 East St., 
ROCKHAMPTON, Q'ld. 


Jack Kryqer Pty. Ltd. 
4 Lonsdale St., 
CANBERRA, A.C.T. 

J. A. Parker Pty. Ltd., 
180-2 Peisley St., 
ORANGE. N.S.W. 

F. P. Withford, 

Beek House, 

Flinders St., 
TOWNSVILLE, Q’ld. 
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The one noticeable addition on the rebuilt "Bluebird" 
will be a detachable vertical stabilising fin mounted at 
the extreme rear of the car. The original car turned on 
its side during the record attempt and it is hoped that 
the new fin will prevent a recurrence of any similar 
aerodynamic instability problems. 
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When he crashed in his 1960 
Campbell suffered a fractured skull due to 
dous buffeting he received in the cockpit of 
the new car Campbell will be totally enclosed w 
rubber and water filled cushions and a fibreglass and 
epoxy resin cockpit cover, illustrated above, capable 
withstanding a force of 20 tons. Below: Campbell 
shown alongside one of the huge wheels with their 
smooth tyres. 


hH 


Standing by the cockpit end of his rebuilt "Bluebird," 
speed ace Donald Campbell is dwarfed by the massive 
jet-engined car in which he hopes to establish a new 
world land speed record some time in 1962. The original 
"Bluebird" was badly smashed in a crash at Bonneville 
Salt Flats in America in September of 1960 and is cur¬ 
rently being rebuilt at the Coventry factory of Motor 
Panels Ltd. 


■KBs nB 




































A BIG FUTURE 
FOR ’BIONICS 

By I975 t the chief U.S. weather forecaster, the Idlewild air traffic con¬ 
troller, the 'United Nations translation service, and the chess champion 
of the world may have one basic trait in common. There is an excellent 
chance that they will all be machines. 


T HIS prediction is rooted firmly in 
the new ground that is being cul¬ 
tivated by today’s research. The trend 
now is toward a new generation of 
electronic systems that will be smart, 
perceptive and able to learn. Through 
successive stages, they will develop ulti¬ 
mately into a true breed of robots com¬ 
bining mechanical muscle with artificial 
intelligence, taught by the individuals 
whom they will serve. 

The direction signs that point to this 
revolutionary future are being posted 
now in laboratories across the nation 
and abroad. Much of the effort lies in 
the newly christened field of bionics — 
the study of living systems found in 
nature for clues that can be helpful in 
developing machines that can “see” and 
“hear” and then interpret what they per¬ 
ceive. 

In a recent address at the California 
Institute of Technology, President John 
L. Bums of the Radio Corporation of 
America pointed to bionics as a prime 
example of the increasing collaborative 
effort in science which “holds more 
promise for human benefit than any tem- 

* Although given a vaguely related 
meaning in technical dictionar¬ 
ies, the term is used here as a 
combination of Biology ahd Elect¬ 
ronics. It describes research 
programs aimed at applying the 
mechanisms of nature to develop 
"intelligent" machines. 


poral force at work in our civilisation 
today.” 

Applied to bionics, this collaboration 
involves chemistry, physics, mathematics, 
biology and electronics in a pooling of 
existing and new knowledge that is need¬ 
ed to create the vastly more competent 
machines of tomorrow. 

From this growing program of bionics 
research comes im¬ 
pressive evidence **^*+++*+*+**s^^ 
that nature has neat¬ 
ly solved many 
problems not unlike 
those that must be 
overcome in creat- ^ 
ing tomorrow’s ma¬ 
chines. The combination of eye and 
brain, for example, is an amazingly ef¬ 
fective mechanism for selecting instantly 
the information that is wanted from a 
visible scene, a printed page, or a 
photograph. 

The nerve network in most living crea¬ 
tures is a marvel of logical organisation 
for handling different kinds of informa¬ 
tion arriving from different sources. The 
neuron, building block of the nervous 
system, is a basic circuit element of 
astonishing excellence. 

Nature has combined these attributes 
in a vast array of perceptive, analytic, 
defensive and decision-making systems, 
packaged neatly and in bewildering 
variety. For example, bats, owls, spiders 
and porpoises all carry ingenious varia¬ 
tions of sonar-like apparatus for steering, 
communicating and locating prey. 


Modern as it may be, the new English Electric KDF9 
computer, to be installed in the Sydney University 
School of Physics, is a comparatively "mind- 
monster, dependent on the sensing 
abilities of its human operators . 


Rattlesnakes possess an infrared heat 
detector of unmatched sensitivity for 
seeking prey at night. 

Pigeons and certain migrating birds 
have small mechanisms that enable them 
to navigate unerringly over long dis¬ 
tances. The eyes and mind of the frog 
are combined in a simple and effective 
system that screens out all details except 
those that are needed to catch an insect 
on the wing or to escape an enemy. 

Throughout nature, these # special- 
purpose mechanisms are combined with 
nerve networks that can adapt to new 
situations as they arise and continue to 
operate even if some of their elements 
are damaged. To scientists looking 
ahead to the kind of machines that are 
needed tomorrow, this type of perform¬ 
ance is just what the doctor ordered. 

Traffic problems in the air and on 
ihe ground, for example, are reaching 
a crisis stage around most major air¬ 
ports and on the highway approaches 
to the nation’s big cities. 

Weather satellites in orbit, adding 
cloud pictures and heat measurements 
to the rising tide of data coming in from 
ground stations, threaten to submerge 
human forecasters beneath more infor¬ 
mation than they can handle in time to 
make useful predictions—even with the 
help of present-day computers. 

Commercial and industrial operations 
are growing swiftly in scope and com¬ 
plexity, gripping many human managers 
in a three-w.ay squeeze generated by 
the demand for more comprehensive 
knowledge, by the need for swifter de¬ 
cisions, and by the rising cost of mis¬ 
takes in judgment. 

The kind of lesson that electronic 
science is now trying to learn—partly 
from nature—can provide machines to 
achieve such mounting pressures as these. 

At a major airport, for instance, an 
electronic system that uses some of the 
principles found in the frog’s eye-and- 
brain mechanism could watch patterns 
on a radar screen, detect the departure 
of any plane from its prescribed course 
and flash instructions to the automatic 
pilot to correct the situation. 

Similar principles 


By Kenyon Kilbon 


could provide a 
vehicle traffic con¬ 
troller that would 
watch a central dis- 
play beard in a 
highway control 
centre and decide 
instantly on alternative routes and traffic 
light patterns to keep cars moving iD 
and out of town. 

For the harassed weather forecaster, 
the business executive, or the defence 
planner reckoning with the possibility of 
massive attack by missiles, salvation may 
ultimately lie in bionic systems of even 
greater versatility. 

The machines would absorb data from 
many sources in many forms—still or 
moving pictures, radar images, printed 
words and figures, spoken instructions 
and coded electrical signals. 

They would filter all irrelevant infor¬ 
mation from the mass of data and con¬ 
centrate only on the key facts. Through 
circuits that might be organised in a 
semblance of living nerve networks, 
they would process the essential infor¬ 
mation and match it with past experi- 
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ence and data stored in the machine’s 
memory. 

The final output, produced with light¬ 
ning speed, could also take many forms 
—combining sound, images, printed in¬ 
formation, or control signals in various 
ways to provide decisions or suggest 
alternative courses of action. 

In physical make-up, these systems 
will differ substantially from today’s 
marvellous but comparatively mindless 
electronic computers and data process¬ 
ing systems. They will have to have 
SDecial-purpose sensing devices that func¬ 
tion in the manner of eyes and ears. 

Their internal circuits will have to 
provide for vastly greater numbers of 
functions than do today’s systems. This, 



The owl 


equipped with sonar. 


in turn, will call for tiny circuit elements 
that can be cheaply mass-produced in 
arrays and linked in such a way that 
the failure of some will not cause failure 
of the system itself. 

These elements will, in fact, be crude 
electronic counterparts of the infinitesi¬ 
mal neuron—the standard and intricate 
nerve cell which nature employs by the 
billions in the human nervous system 
and the brain. 

In the quest for these systems, science 
is mounting an assault from at least 
three principal directions. 

Biological researchers are seeking the 
essential clues in nature, to determine 
just how and why living mechanisms 
and systems function as they do. 

Chemists, physicists and electrical 
engineers are compounding new 
materials and creating versatile new de¬ 
vices that can endow electronic 
machines with abilities that are compar¬ 
able to those of the living systems. 

Mathematicians and systems analysts 
are exploring intricate byways in search 
of logical patterns for organising the 
new machines. They are guided exten¬ 
sively by the growing knowledge of ways 
in which the living mind and senses are 
organised to perceive, learn and remem¬ 
ber. . 

The work goes on in many forms and 
in many places. A recent symposium 


Spiders . . . grue¬ 
some creatures to 
most of us but in¬ 
teresting to bionic 
research workers. 


for the electronics industry itself. A 
typical example is the program at 
R.C.A.’s David Sarnoff Research Centre 
in Princeton, N.J., where new lines of 
research have been encouraged by the 
growing interest in bionics, and new 
emphasis has been given at the same 
time to studies that were under way 
before the term was invented. 

In the laboratory, for example, are 
rudimentary image recognition devices 
that can distinguish one shape from an¬ 
other, ignore the unchanging parts of an 
image in order to concentrate on the 
parts that move, and, in effect, interpret 
what they see. 

The ultimate objective is an electronic 
counterpart of the living eye, able to 
read print, pictures or radar images and 
select the essential information for the 
machine that it serves. 

The lowly frog is a silent partner in 
cne key phase of the work. Knowledge 
of the frog’s optical system, gathered by 
researchers at the Massachusetts Insti¬ 
tute of Technology, is being applied by 
scientists to electronic techniques that 
can do a similar job of filtering out 
everything but the minimum information 
that the machine needs — just as the 
frog’s system does. 

Other clues from biology have been 
combined by R.C.A, specialists with 
their extensive background in developing 
light amplifier panels that alter the 
brightness and other properties of 
images. 

Just as imaging devices may soon pro¬ 
vide “eyes” for artificially intelligent 
machines, other research is leading to¬ 
ward “ears” that will enable them to 
understand spoken instructions. 

The principles are being tested in a 




on bionics at the Air Force Wright Air 
Development Division, Dayton, Ohio, 
attracted more than 700 scientists and 
engineers to hear technical discussions of 
projects under way in 25 Government, 
university, institute and industry labora¬ 
tories. The subjects ranged from the 
properties of the neuron to self-program¬ 
ming techniques for computers of the 
future. 

Much of the bionics research effort 
represents a combination of old and new 
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Master frog . m . able to make his 
own special contribution to research. 

phonetic typewriter that takes dictation 
Spoken into a microphone, analysing the 
sounds and comparing them to patterns 
stored in its memory in a manner that 
compares generally to the functioning 
of the human ear and brain. 

From the standpoint of the new 
bionics program, the importance of the 
experimental voice typewriter lies in its 
successful use of voice-control and sound 
analysis principles that can ultimately be 
applied to many key operations. 

Along this path for the future are 
machines that can be instructed verbally 
to perform jobs that range from com¬ 
puting to production-line assembly, and 
systems that translate from one language 
to another through a memory of foreign 
equivalents of English terms. 

Progress toward the advanced bionic 
systems of tomorrow is geared largely 
by the speed with which electronic sci¬ 
ence can develop tiny active circuit ele¬ 
ments that can be mass-produced cheaply 
for use in lavish quantities, and packed 
together in densities of millions per cubic 
inch. 

As the scientists see it, the electronic 
networks that can perceive, learn, and 
organise their own operations will have 
to use hundreds of millions or even bil¬ 


lions of such elements, just as nature 
uses tremendous numbers of neurons to 
perform similar jobs in living systems. 

A little more than 10 years ago, when 
electronics was still tied to the vacuum 
tube as the basic circuit device, the late 
Dr John von Neumann, famed Princeton 
mathematician, gave a graphic descrip¬ 
tion of the problem. 

He pointed out that an electronic 
computer rivalling the human brain 
would need the entire power output of 
Niagara Falls to operate all of its tubes, 
and the circuits would generate so much 
heat that all of the water passing over 
Niagara Falls would be needed to cool 
the system. 

Since then, the swift advance of tran¬ 
sistors and other solid-state circuit de¬ 
vices has given bionics a strong boost 
bv providing a striking inventory of new 
materials and ultraminiature elements 
that cut down size, power consumption 
and heat dissipation by as much as a 
thousand times. There is still some dis¬ 
tance to go, but long steps are being 
taken today in the nation’s laboratories. 

R.C.A. scientists, for example,. are 
applying new materials and techniques 
to a variety of experimental elements 
whose size$, according to one of the 
researchers, “range downward from that 
of a gnat’s eyebrow.” 

Among the recent laboratory achieve¬ 
ments of potential importance to the 
future systems are tiny superconducting 
memory cells that may ultimately be 
packed with a density of one billion bits 
per cubic foot and will require only 
the power that is needed to send pulses 
of information into the array for storage 
and recall. 

Other specialists have made important 
advances in the development of inte¬ 
grated circuits, combining the functions 
of several components into single micro¬ 
scopic structures that include active and 
passive circuit elements and the connec¬ 
tions between them. A computer logic 
element made in this fashion consists 
of a single piece of silicon small enough 
to slip through the eye of a needle. 

Even more important than the minute 
size, however, is the prospect of using 
the same principles for a universal de¬ 
vice that might conceivably serve for all 
of the myriad switching functions in an 
advanced system, in the way that the 
neuron is believed to serve as a standard 
switching device in living networks. 

Major interest also has been generated 
by recent R.C.A. laboratory success in 
making extremely small transistors by an 
evaporation process in which the active 
material and metal contacts are deposited 
successively in thin films on an insulat¬ 
ing base. 

The devices can be made so small 


Was this fellow so cal¬ 
led because his name 
stands for (S)onar 
(E)quipped (A)quarian 
(L)eaper? 
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easure 


of 

acoustic 
realism: 

8TAX 


M.S.P.’s new powerful, compact 8-inch speaker 

is the obvious choice for applications where big per¬ 
formance is required yet space is limited by cost or 
styling. But it is definitely much more than just a 
space saving , economy design. 

The STAX has two co-axial radiating elements combined with automatic 
mechanical crossover: a fibrous lightweight vacuum formed bass diaphragm 
that brings forth a minimum-distortion, velvety effusion over the lower and 
mid ranges, and a hard, high-frequency precision flare with that vibrant 
handling of transients which makes modern sound reproduction so dramatically 
realistic. The motor unit is M.S.P.’s proven Hi-Flux assembly, a very 
efficient, closed-field, low-leakage magnet system of high inherent sensitivity. 
The precision-wound voice coil has low inertia for optimal power conversion. 

'The deep-drawn, extra rigid frame and corrugated high-stability centring 
device ensure true axial movement of acting parts and keep them in permanent 
alignment. The frame has the largest open area to provide minimum acoustic 
loading of the back of the diaphragm. 


The 8TAX gives an exciting, integrated performance in high fidelity 
stereo applications . 

There are also several single cone types in the new series: a general purpose speaker (preferred 
standards 50028/80A/3 and 50029/80A/15), a higher sensitivity type (50077/8TA/3 and 50033/8TA/15) 
and an extended range type (50071/8TA/15) with a frequency coverage of 75-8.000 cps. 


* Latest edition to the 
MSP Hi-Flux Range . 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. 



TYPE 

80A 

8TA 

8TAX 

RESONANCE 

115 cps ± 11 cps 

115 cps ± 15 cps 

80 cps ± 10 cps 

H. F. RESPONSE 

8000 cps 

8000 cps 

12,000 cps 

VOICE COIL 

IMPEDANCE 

3 and 15 ohms 

3 and 15 ohms 

3 and 15 ohms 

VOICE COIL DIA. 

2 inch 

1 inch 

1 inch 

POWER HANDLING 

ABILITY (PEAK) 

6 watts 

8 watts 

8 watts 

TOTAL GAP FLUX 

23,000 lines 

37,000 lines 

37,000 lines 

AIR GAP FLUX DENSITY 

9,500 gauss 

9,400 gauss 

9,400 gauss 

BAFFLE OPENING 

7 inches 

7 inches 

7 inches 

MOUNTING HOLE CENTRES 

71 inch PCD 

71 inch PCD 

71 inch PCD 

MAXIMUM DEPTH 

3-1/16 inch 

3i inch 

3£ inch 
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Airport control and weather forecasting are notable examples of situations 
where the amount of data received threatens to swamp human capacity to 
deal with it. The answer seems to lie with machines able to correlate such 
data and apply judgment to produce the required answers. 


that 20,000 would fit on an area no 
larger than a postage stamp, while a 
book page would hold all that are needed 
to perform the complete logic circuit 
functions built into the largest compu¬ 
ters now in use. 

The importance of the development, 
however, is less in the size than in the 
process. In the evaporation technique, 
the materials are vapourised by heat and 
collected by condensation to form thin 
films, much as water condenses on a 
plate held over a boiling kettle. 

Used commercially today only for 
such devices as television pickup tube 
surfaces and certain passive circuit ele¬ 
ments, the process now seems destined 
to provide a means of low-cost mass 
production of hundreds or thousands of 
transistors at a time in ready-made cir¬ 
cuits. 

As the material and device specialists 
push closer to the goal of tiny stan¬ 
dardised elements to handle complex 
logic and memory functions in tomor¬ 
row’s bionic machines, intensive work 
continues on the key problem of organis¬ 
ing the networks in which the elements 
will eventually be used. 

A prime goal at R.C.A. and elsewhere 
is a “self-organising” system—meaning 
one that will decide for itself just how 
to tackle the problems that are handed 
to it, and will improve its performance 
as it goes along. Today, considerable 
time, ingenuity and effort are spent by 
human operators to prepare detailed in¬ 
structions to guide present-day com¬ 
puters and data processing systems. 

The principle of self-organisation is 
already being applied in a rudimentary 
way. An example is the overseas radio 
service of R.C.A. Communications, Inc. 

Alternate routings are used over the 
Atlantic, to permit automatic switching 
from one to another whenever one of 
the paths is hindered or blocked by 
natural interference. 


The system does the job of selecting 
the route in accordance with the atmos¬ 
pheric conditions. No one can tell at 
any given time which path the system 
will choose to follow. 

Organising the bionic systems of to¬ 
morrow to program their own operation 
will involve a similar principle, but with 
immensely greater complication. The 
task for researchers today is largely one 
of applying advanced mathematical 
theory—including the invention of 
some new mathematical techniques. 

With the proper kind of organisation, 
according to researchers, tomorrow’s 
systems will have a number of interest¬ 
ing properties. One will be learning 


ability, so that the internal organisation 
of the machine will adjust itself through 
trial and error to the pattern best suited 
to handle particular kinds of problems. 

The odd but logical result will be 
machines that finally perform jobs for 
which their makers did not know exactly 
how to design them at the start. 

The scope and diversity of bionics re¬ 
search today means that the results are 
likely to emerge in a series of rapid 
but modest advances rather than in one 
fell swoop. For example, the first fruits 
probably will be improvements in the 
organisation and programming of 
present-day types of electronic com¬ 
puters, and the introduction of the first 
effective image recognition and voice- 
control techniques to feed the machines. 

The next stage, evolving through the 
coming decade, will bring radical 
change in machine organisation and cir¬ 
cuitry to create the first genuinely self- 
organising systems of the new genera¬ 
tion. 

In the view of electronic experts, the 
bionic machines and synthetically intelli¬ 
gent systems of tomorrow will be de¬ 
veloped in endlessly varied forms to 
match the tasks that will be assigned 
to them. The experts feel that the sys¬ 
tems can multiply the power of the 
human brain just as the mechanical in¬ 
ventions of the Industrial Revolution 
have multiplied the power of human 
muscles. 

While the special-purpose bionic 
machines will perform highly useful but 
limited tasks in the manner of the robots 
of science fiction, the more complex 
systems will add a new dimension to 
human abilities. 

An ultimate goal, in fact, is an in- 
divdiual “information filter,” envisioned 
by some scientists as an electronic 
machine that would be taught by one 
person to select, process and present only 
that which is of interest to him from 
the flood of information that pours upon 
him from all sources. 

When this day arrives, as one R.C.A. 
scientist has commented, “we may find 
ourselves with an opportunity to develop 
a new and essential talent — we can 
teach the machines to be smart, and 
give ourselves a chance to concentrate 
a bit more on being wise.” 
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WAR ON PIGEONS — SCIENCE TRIES AGAIN 

"In this technological age, in which man is already in space, you would 
think it would be relatively easy to keep pigeons on the wing," 
said Macdonald Hastings in a recent edition of the ‘Science and 
Industry' program broadcast weekly in the BBC General Overseas 

Service. 

B UT scientists have been trying for fifty years to prevent pigeons and 
starlings from roosting on monuments and public buildings and fouling 
them with their droppings, and so far the birds had always proved immove¬ 
able. 

“Time explosions, electric shocks, high-pitched musical notes which it 
was hoped would offend the birds’ artistic sensibilities, have all been tried 
without lasting success,” Hastings said. “It’s recorded that even in the London 
blitz during the war, not a single pigeon vacated his post and not one starl¬ 
ing sustained a casualty.” 

But now, it looked as if the birds might have been out-manoeuvred by 
the latest experiment tried out on the National Gallery in London, which 
overlooks Trafalgar Square, a favourite roosting place. “The secret is a 
plastic gel which is squeezed out like toothpaste on the edge of every ledge 
and cornice on which a pigeon or starling is likely to alight. Apparently, 
when a bird roosts, it likes to peer out first to see that all’s well. As soon 
as it settles, its feet sink into this stuff like a feather bed, and the pigeon 
feels a sense of insecurity. When it takes off, the gel is sufficiently tacky to 
worry the bird without harming it. It never comes back to the same roosting 
spot again. 

“Once the ‘boffins’ had devised this method of defeat, the problem was 
to make sure that the chemical gel would last. Testing it under laboratory 
conditions, they currently believe that the new stuff will work, in the face of 
dirt and weather, for three years.” 

t lf this new method should prove effective, said Hastings with due caution, 
ioubt more and more buildings would be treated. j! 
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Recent advances in 


HIGH-VACUUM 

TECHNIQUES* 



Recent years have seen the development 
of new means of producing and measuring high 
vacuums. Such advances promise to spur progress 
in more than one field of science. 

V ACUUM TECHNOLOGY has been the key to many 
advances in electronics since the first vacuum tube was 
made. Development of high-vacuum technique has, in turn, 
received its major stimulus from electronic needs. Means of 
obtaining and measuring good vacuums were indispensable 
to development of practically all electronic devices, and are 
basic to the manufacture of all types of tubes. 

For most electronic purposes, vacuums of the order of 
10—° mm of mercury (about 10— 9 atmospheres) are sufficient. 
At this pressure, the mean free path of an electron is about 
half a mile, and only a very small fraction of the electrons 
emitted from the cathode of an electron tube will collide 
with gas atoms before reaching the anode. 

But for many types of research, such pressures are not 
low enough. Studies of surface phenomena have shown 
that at 10— 0 mm Hg (mercury) a surface becomes covered 
with adsorbed gas in only a few seconds. Recent advances 
in surface studies have required vacuums of 10— 10 mm Hg 
or better, to allow a period of several hours before surface 
contamination becomes significant. 

Studies of secondary electron emission by Dr N. Rey 
Whetten, of the Electron Physics Research Department, il¬ 
lustrate how surface contamination can distort measurements 
of surface properties. Whetten has measured the secondary 
emission yield of alkali halide single crystals which were 
freshly cleaved in a vacuum of 10— 10 mm Hg. It was pos¬ 
sible to complete the measurements before a tenth of a 
monolayer of gas could be adsorbed on the crystal surfaces. 
The secondary electron yield was found to range from 10 
to 23 for the materials tested, as compared with published 
values ranging from three to six. 

Other phenomena in which films of adsorbed gas play 
an important role are thermionic and photoelectric emission; 
catalysis, and friction. 

VACUUM MEASUREMENT 

Only in the last few years has it become possible to 
attain and measure vacuums better than 10— 10 mm Hg. 
Measuring-high vacuums has, in fact, generally been more 
difficult than producing them. As recently as 1948, the best 
gauges could not measure pressures lower than about 10— 8 
mm Hg, although lower pressures could be produced. 

Recent inventions at the Research Laboratory have made 
it possible not only to measure pressures as low as 10— 10 
mm Hg. but also to determine the composition of the re¬ 
maining gas at this pressure. The ability to work at these 
pressures may prove to be of as much importance to surface 
studies as the ability to grow very pure single crystals has 
been to studies of the solid state. 

The three basic techniques most commonly used to 
obtain vacuums are pumping with a diffusion pump. in 
combination with various types of traps, use of an ion 
pump, and cooling the system to a very low temperature. 

Cooling the system is effective because, at the temper¬ 
ature of liquid helium, for example, only hydrogen and 
helium have an appreciable vapour pressure. Cryogenic sys¬ 
tems are especially convenient for very large vacuum 
chambers, such as the space simulators now being built. 

The two most commonly used types of diffusion pumps 
employ mercury vapour and oil vapour. A directed stream of 
the vapour reduces the pressure to a value limited only by 
gas evolution or back-streaming from the pump itself. Vari¬ 
ous types .of traps are used with diffusion pumps to condense 



* From the Gerard Electric Research Laboratory, U.S.A. 
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Drs. Thomas A. Vanderslice, /eft, and William D. Davis 
with an ultrasensitive new vacuum mass spectrometer 
they invented. The device can measure partial pressures 
of gass at vacuums of 10 to minus 16 mm Hg, about the 
pressure thought to exist in outer space . 

vapour molecules from the pump. Using a mercury-vapour 
pump with a liquid-nitrogen-cooled trap, pressures lower than 
10— 12 mm Hg have been produced in the Research Lab¬ 
oratory. 

The newest type of pump is the ion pump, which was 
derived from the ionisation gauges use to measure low pres¬ 
sures. The ion pump works by ionising gas molecules with 
energetic electrons, then collecting the ions on a cathode. 
Metal is sputtered from the cathode by the ions hitting it, 
and the sputtered metal deposits in various parts of the tube, 
forming stable compounds with the chemically active gases. 
Inert gases are also removed, but the mechanism is more 
complicated. 

The first practical ion pumps were developed by Drs 
Willem F. Westendorp and Anatole M. Gurewitsch of the 
Research Laboratory in the early 1950s, Later work by 
Drs Katharine B. Blodgett and Thomas A. Vanderslice ex¬ 
plained the mechanism involved in the pumping, and Dr 
Vanderslice subsequently invented the “three-electrode” ion 
pump. This device has a very high pumping speed, par¬ 
ticularly for inert gases. 

HIGH TEMPERATURES 

An essential requirement for any high-vacuum system 
is that all gases be baked out of the system’s components. 
This prevents use of stop-cocks, glass taper fittings, grease, 
etc., which cannot withstand the baking temperatures of up 
to 500 degrees C. Metal parts of the system are usually 
outgassed at even higher temperatures. A limiting factor on 
attainable vacuum once was the high diffusion rate of helium 
through glass, but special types of glass have solved this 
problem. 

The earliest type of vacuum gauge was the familiar U- 
tube manometer. Many ingenious variations and extensions 
of the manometer principle have been made to extend the 
range of mechanical gauges to lower pressures. The radio¬ 
meter is an example of these devices. It depends on a mecha¬ 
nical force exerted between two surfaces maintained at 
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different temperatures in a low-pressure gas. Molecules 
striking the hotter surface rebound with a larger average 
kinetic energy than those striking the colder surface, thus 
tending to push the hot surface away from the colder one. 

The lower limit of pressure that can be measured by 
such mechanical gauges ranges from about 10— 1 mm Hg for 
the manometer, to nearly 10— 8 mm Hg for the best of the 
radiometer type. 

Development and improvement of the ionisation gauge 
has provided the most important single tool of modern high- 
vacuum technique. Early ionisation gauges, usable to about 
10— s mm Hg, largely superseded mechanical gauges, and the 
Bayard-Alpert gauge in 1950 permitted measurement of pres¬ 
sures of 10— 11 mm Hg, thus opening the way to truly high 
vacuum work. 

IONISATION GAUGE 

The ordinary ionisation gauge is essentially a triode. It 
consists of a filament, a grid which is positive with respect 
to the filament, and an ion collector. The filament 
emits electrons, a fraction of which make an ionising colli¬ 
sion with a gas molecule before being collected by the grid. 
The number of ions produced is proportional to the gas 
density, so the current to the ion collector is a measure of 
pressure. 

The limitation on early ionisation gauges resulted from 
generation of soft X-rays by electrons striking the grid. These 
X-rays ejected photoelectrons from the ion collector, and the 
resulting current could not be distinguished from the cur¬ 
rent due to collection of ions. 

The Bayard-Alpert gauge improved the x-ray situation 
by making the ion collector in the form of a fine wire, 
which presented a very small target for the x-rays, while 
still collecting a large fraction of the ions. 

A different approach to this problem has recently been 
used by Dr James M. Lafferty to make an ionization gauge 
usable down to at least 10— u mm Hg. In this gauge 
a magnetic field is used to increase the length of the electron 
path between filament and anode, thus increasing the likeli¬ 
hood of an ionizing collision. Lafferty’s gauge overcomes 
difficulties encountered in previous gauges utilizing a mag¬ 
netic field by employing a low level of electron emission. 

The gauge is constructed like a small magnetron, with 
a cylindrical anode and a filament in the centre. Negative 
end plates collect the ion current and prevent escape of 


ION COLLECTOR 



In this ionisation 
gauge, invented by 
Dr James M. Lat- 
ferty, pressures as 
low at 10 to min¬ 
us 14 mm Hg can 
be m e a s ured . 
Electrons emitted 
from a hot fila¬ 
ment follow a 
spiral path due to 
the field produced 

by the magnet 

e n c i r cling the 
tube. Some of the 
electrons collide 
with gas mole¬ 
cules, i o n ising 
them. The ions 
are collected by the end plates, 
and the current due to the ions 
provides a measure of the gas 

pressure in the tube. The rela¬ 
tively long spiral path followed 

by the electrons increases their 
ionising efficiency, and thus 
greatly improves the sensivity of 
the gauge . 


electrons. The anode is sometimes constructed of a mesh, 
to obtain more rapid response to transient pressures. Nor¬ 
mally the anode is operated at 300 volts positive potential, 
while the ion collector is maintained at —45 volts. A 
magnetic field of 250 oersteds in the direction of the axis 
of the anode is provided by a permanent magnet surround¬ 
ing the tube. The field causes the electrons to follow 
a relatively long spiral path before reaching the anode. 

A low level of electron emission by the filament in this 
design produces a log level of x-rays, while the long path 
of the electrons makes them efficient in ionizing gas mole¬ 
cules. The low electron emission also eliminates problems 
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of instability and oscillation present in previous gauges 
.employing magnetic fields. 

For many purposes, it is necessary to know not only 
the pressure, but also the identity of the residual gases in 
a vacuum system. For example, in fundamental studies of 
catalysis, reproducibility of results depends on both the 
identity and amount of adsorbed gases. i 

A remarkable new mass spectrometer developed by 
Drs William D. Davis and Thomas A. Vanderslice permits 
measurements of partial pressure of gases down to 10— 10 
mm Hg. This pressure is about the same as is thought to 



Schematic diagram of the Davis-Vanderslice mass spectro¬ 
meter. High-energy electrons emitted from the hot fila¬ 
ment ionise gas molecules in the ion cage. Ions which 
drift out of the cage in the direction of the focusing 
electrodes are accelerated into the curved portion of the 
tube as indicated by the red line. An external magnet 
(not shown) bends their path and they are collected on 
the electron multiplier, which amplifies the ion current 
before it is measured externally. 

exist in outer space, and corresponds to the presence of 
only about three gas molecules per cubic centimetre—as 
compared with 2.7 x 10 1 ® per cc at atmospheric pressure. 
At such pressures, the mass spectrometer measures in¬ 
dividual ions at the rate of about one ion per minute. 

Despite this remarkable sensitivity, the device is small 
enough to be incorporated easily into a vacuum system, and 
can be baked out at 450 deg. C. Response time is very 
short, so transient phenomena can be observed. As an 
example, in the secondary emission experiments described 
earlier, in which crystals are cleaved under high vacuum, 
the mass spectrometer measures gases liberated upon cleav¬ 
age. These measurements give an indication of the amounts 
of certain impurities that cannot be readily detected by 
conventional methods. 

The general appearance of the mass spectrometer is 
shown in the illustration. The ions are formed by high- 
energy electrons emitted from a hot filament, as in an 
ionization gauge. As the ions are formed, they are 
accelerated by an electric field through focusing electrodes 
and slits and into the 90 deg. curved section. An external 
magnet (not shown) bends the path of the ions an amount 
which depends on their initial velocity and the ratio between 
their charge and mass. 

The iors whose paths are bent just the right amount 
pass through a narrow collector slit and are counted. The 
others land elsewhere and are not counted. For rapid 
measurements, the accelerating potential is applied in the 
form of a saw-tooth voltage. One sweep (or “tooth”) of 
the saw-tooth pattern varies the voltage on the electrodes 
over a range that allows each of the different types of ion 
being measured to pass in turn through the collector slit. The 
saw-tooth voltage is applied to one axis of a cathode-ray 
oscilloscope, and the ion current to the other, so the ion 
current corresponding to each voltage on the saw-tooth sig¬ 
nal is displayed on the oscilloscope screen. Adjacent peaks 

(Continued on Page 109) 



































































Lift 
of Modern 


ft 
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" . . . a delight to behold — orna¬ 
mented with intricate bent or 
wrought iron work." This lift, still 
in use in a Sydney building, is a 
first-class example of old-style units. 
They usually used hydraulic power. 


ported the lift “cage,” which was coun¬ 
terbalanced so that a comparatively 
small amount of power was required to 
raise it. 

A rope running vertically through the 
cage actuated a valve. All the attendant 
had to do was pull the rope a particular 
way for “up.” This allowed water to 
enter the cylinder and push the shaft up¬ 
wards, including the cage. Pulling the 
rope the other way allowed the water 
to flow out and the lift descended. 

By expert juggling of the rope the lift 
could be slowed down or stopped where 
required. Nobody could get stuck in the 
lift unless the supply company turned 
the water off, so that we had the hap¬ 
piest and safest of rides. 

The lift couldn’t go through the roof 
if one failed to pull the rope at the top 
floor. Neither could it hit the ground 
if the rope was not pulled at the bot¬ 
tom floor. Near the top and bottom of 
the rope there was fastened a clamp in 
such a position that the roof or floor of 
the cage respectively would engage it and 
pull the rope in the right direction for 
“stop.” 

WATER SUPPLY 

In Sydney, water for hydraulic lifts, 
presses, etc., was — and still is — sup¬ 
plied by a private company, Hydraulic 
Power Ltd., who operate some 40 miles 
of mains. Water is pumped at low pres¬ 
sure from a lake in the Waterloo area 
to the main pumping station at Pier 
Street, Darling Harbour. 

This is where the real “kick” is add¬ 
ed, pressure being raised to 7501b to the 
square inch in the distribution mains. 
From the mains, lines are taken to indi¬ 
vidual customers’ premises and the 
hydraulic lift cylinder. According to a 
spokesman for the company, there are 
about 180 hydraulic “units” still in 
operation at the present time. 

After the hydraulic lift came the elec¬ 
tric lift, but this was nothing more than 
a motor in the roof of the building 


Ever tried to visualise a big city without lifts? It couldn't exist in the form we know it today. 
Buildings more than a few storeys high would be impractical and large organisations would 
sprawl over acres of valuable ground. Tall, modern buildings are only possible because highly 
efficient lifts provide swift and simple internal transport. 


T HE automatic electric lift installed 
in present-day office buildings and 
blocks of flats is a marvel of engineer¬ 
ing ingenuity. In this and the following 
article we will trace some of the history 
of lifts-, as well as consider the complex 
functions expected of a modern lift sys¬ 
tem. It should provide something to 
think about next time you are waiting 
for a lift! 

To compare the modern automatic lift 
with its early hydraulic or electric coun¬ 
terpart, is like comparison between an 
early “tin lizzie” and a modern “Forda- 
matic.” 

Not many of the younger generation 
will have seen the older-type hydraulic 
lifts, although there are still many in 
use around Sydney. And what a mar- 
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By Calvin Walters 

vellous piece of mechanism these were 
once thought to be. And what a delight 
to behold — a “cage” ornamented with 
intricate bent or wrought iron work, 
lovely mirrors, polished brass knobs on 
the folding doors and a magnificent uni¬ 
formed attendant. 

Of course, not all of these lifts were 
so ornate. Only those in the “best” build¬ 
ings. 

Lesser buildings also had hydraulic 
lifts, but these were mainly box-like 
structures with nothing special to attract 
attention. 

The hydraulic lift was a simple affair. 
A stout shaft running in a cylinder sup- 


actuating a rope fastened to the top of 
the cage. The motor was switched on and 
off by an attendant who worked a lever 
inside the cage. 

The early lifts of this type were mar¬ 
vels of the day, although a little erratic 
and jerky in their behaviour. Some of 
them were rather violent in their stop¬ 
ping and starting, so that the passengers 
were prone to sit down when the lift 
started upward or jumped into the air 
when the lift started downward. These 
defects were eliminated as the art deve¬ 
loped, although the prospect of being 
caught between floors when something 
goes wrong with the switching remains 
with us to this day. 

Such a prospect is looked upon with 
trepidation by many people. So much 
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Lifts are not new devices, as indicated by this artist's impression of an early 
hydraulic lift. Note the control rope which operated the water valves . 


so that there are still those who prefer 
to climb the stairs rather than trust 
“those new fangled things.” Others 
look upon the prospect with mixed feel¬ 
ings, depending on who they are likely 
to be trapped with, her age, shape, 
features, colouring, and if there is any¬ 
one else present! 

The indicator^ in those days were 
little squares in a box with a buzzer 
which buzzed when somebody pressed 
the button at a floor. A little shutter 
dropped with the number of the floor 
thereon. These gadgets were a source 
of great annoyance to the attendant, es¬ 
pecially if someone didn’t take their 
finger off the button or the shutter stuck 
down. 

TRICKS WITH A LIFT 

There is not enough space to detail 
all the funny things which happened in 
and with lifts in those days. Such 
things as how you could open the door 
and fall down the well, or how, when 
the automatic-type came into favour, 
you played with the floor buttons and 
stop button, opened the door as the lift 
went past, deliberately left doors open, 
and so on. The tricks we used to play 
were responsible for engineers con¬ 
tinually improving things so that such 
tricks could no longer be played. 

The result is the mechanical and elec¬ 
trical marvel which is the modern fully 
automatic “elevator.” (Many people 
feel that the word “lift” is no longer 
adequate; that we need a more stylish 
word, namely “elevator.” However, »I 
prefer to use the word lift; it is easier 
to write!) 

The electrical system of an automatic 
lift is so complex that we do not pro¬ 
pose to deal comprehensively with this 
aspect. Rather will we content our¬ 
selves with considering just what an 
automatic lift can do and describe as 
simply as possible how it does it. But 
in this first article we will consider the 
planning of a lift system in a modem 
building. 

The amount of preliminary detail 
which is carried out in a new building 
before an automatic lift is installed is 
very considerable. 

One doesn’t just make a space for the 
lift to run in and then casually order 
anv old system. 

Modern multi-storeyed buildings are a 
complex arrangement of offices and the 
people they serve; people who come and 
go at varying times and in varying num¬ 
bers at a time. And, as passenger ele¬ 
vators are installed for the benefit of 
these people, it is essential that their 
comings and goings must be carefully 
studied. 

GOVERNING FACTORS 

The requirements of a building in re¬ 
gard to the type and number of lifts 
depends largely on the kind of activity 
carried on in the building. 

The number of occupants in the 
building, the number of visitors, and so 
on, will depend on the activities carried 
on. For instance there will be a large 
number of people continually coming 
and going in a large hotel, a building 
where there is a popular restaurant, a 
theatre, a building housing a large num¬ 
ber of doctors, a lottery office, a shop 
arcade, and so on. 

Such buildings need a different 
analysis in determining the type of lift 
required than an office block. 

In the latter there are distinct periods 


where the employees are arriving for 
work, going out to lunch, coming back 
from lunch, and leaving for home. In 
between times there may be an even 
flow of visitors and employees between 
the various floors. 

Thus an analysis would show a fun¬ 
damental pattern of movement governed 
by the function of the building, on which 
would be superimposed four distinct 
peak periods determined by the number 
of employees. 

In the ultimate, the quality of lift 
service is measured by the time involved 
in picking up a waiting passenger and 
transporting him to the destination de¬ 
sired. To assess the quality of service 
on this basis the expert must consider 
two basic measurements. These are, re¬ 
spectively, the waiting interval, abbre¬ 
viated W.I. and the round trip time, 
abbreviated R.T.T. 

The W.I. is the maximum time a pas¬ 
senger MAY have to wait for the arrival 
of a lift. This factor will obviously be 
influenced by the number of lifts and 
the R.T.T. of each lift. 



Supplying hydraulic power is a major 
undertaking. A Sydney firm uses over 
40 miles of mains to serve its cus¬ 
tomers. This valve controls the water 
supply to the main pumping station 
at Darling Harbour . 


The R.T.T. is the time taken for a 
lift to leave the ground floor, proceed 
to the top floor, and return, after making 
the average number of stops at inter¬ 
mediate floors. 

It is obvious that the shorter the W.I. 
and R.T.T. the better is the quality of 
the service, simply because people don’t 
like to be kept waiting. 

Whether the desired result is obtained 
by using a certain number of slow-speed 
lifts or a smaller number of high-speed 
lifts depends on the economics of the 
situation. 

PSYCHOLOGY 

It is always preferable to have as 
short a W.I. as possible, even if this 
means having a longer travelling time. 
This is because people become some¬ 
what “edgy” if they have to wait what 
seems a long time, for a lift. They prefer 
to take longer to get to their destination 
after they are in the lift than to wait 
for the lift to arrive. 

A typical W.I. should not exceed 60 
seconds. If this is the maximum W.I., 
then the average should be about 25 
seconds. 

Even the shape of the car is taken 
into consideration by the lift designer. 
\For instance, the car should not be 
deeper than it is wide, so that passengers 
may enter and leave freely. If the lift 
can be arranged so that it is wider than 
its depth so much the better. 

In estimating the R.T.T. the lift de¬ 
signer must first take into consideration 
the probable number of stops that have 
to be made. If the service is good 
enough to clear the traffic during the 
peak periods in a satisfactory manner it 
follows that it will be good enough 
during off-peak periods. The lift de¬ 
signer therefore estimates on that basis. 

To arrive at the probable number of 
stops during peak periods the lift de¬ 
signer considers the number of employees 
on each floor and the number of likely 
visitors to each floor. This information, 
coupled with information as to the uses 
to which the building will be put, en¬ 
ables him to estimate the number of 
peak periods, and the probable number 
of stops during the round trip. 

Having collated this information the 
next step is to use mathematical for- 
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I A HIGHLY efficient new type of rocket attitude and velocity control 
I lA system has been developed by the Allison Division of General 
\ Motors, U.S.A. The new control system is designed to operate inde- 
[ pendently of the main booster rocket, and utilises rotatable auxiliary 
; rockets which by providing thrust for directional stabilisation can con - 
► trol vehicle pitch, roll and yaw. Electronic signals from the missile's 
! guidance “package” activate the system. 

! This arrangement provides significant advantages over other con- 
| templated vehicle steering systems in that, for most applications, it 
l will provide the highest payload of any thrust vector system. It can 
; operate fore and aft of the main propulsion motors to assist in staging, 
* velocity, trim and coast. 

Other advantages are that it has no effect on payload capability, 
I can operate whether or not the main stage is firing, and provides ex - 
; ceptionally good component reliability. 

; Picture shows two of the units, one in the foreground and the 
! other being tested on a special stand .outside the building. 


mulas to. estimate such things as the fol¬ 
lowing: 

The probability that any passenger 
will leave the lift at any given floor. 

The probability that one passenger 
will not get out at the first floor. 

The probability that none of the pas¬ 
sengers will get out at the first floor. 

The probability that there will be a 
stop at any given floor; and so on, until 
he has arrived at the probable number 
of stops. 

Having gained the information as to 
the probable number of stops the de¬ 
signer now considers the time required 
for the necessary opening and closing 


of doors, the time required for passen¬ 
gers to enter and leave the lift, time for 
operating the push buttons or switching 
mechanism, time taken in decelerating 
or accelerating, and so on. 

Psychological factors govern the time 
taken for passengers to enter the lift. 
The lower the number of passengers in 
the lift the greater the average time 
taken to enter. This is explained in the 
following manner, and applies particu¬ 
larly to loading the car at the ground 
floor. 

If there are only a few people enter¬ 
ing the lift, say four or five, in the 
absence of a lift attendant, these passen¬ 


gers will take their time, so that the 
average time to enter is about one 
second per person. 

However, if there is a full car load 
waiting, say about 16 persons, this is 
what happens: The people in front hurry 
forward, being in addition urged by 
those behind; those behind hurry for¬ 
ward, being fearful that they will miss 
out. In addition, they are urged by in¬ 
stinct by those who have to wait for the 
next trip. In these circumstances the 
average time for each person to enter 
is about three-quarters of a second. 

Where there is a lift attendant who 
knows his business, entering of leaving 
time can be greatly improved. 

Estimates must be made of the times 
taken for passengers to enter or leave the 
lift at the upper floors. In this respect 
it will be obvious that if the lift is nearly 
full on arrival at a floor and someone 
wants to get in, the people already in 
the lift may have to move back for him. 

EXIT PROBLEMS 

Conversely, if a person wants to get 
out from the rear of the lift, those in 
front may have to step aside. And, of 
course, we all know what happens if 
someone wants to get out while some¬ 
one is getting in. 

All these factors seem pretty obvious 
when they are pointed out, but how 
manv of us realise their importance to 
the lift designer? 

The speed of the lift for the particular 
jobs is governed mainly by the height of 
the building for the following reasons: 

I here would be little use in going to 
the expense of a high-speed lift in a 
building of only three or four floors. 
Such a lift would have little chance of 
gaining maximum speed before having to 
stop. 

It has been found that for buildings 
of up to six floors a speed of 200 feet 
per minute is a good one. For up to 
eight storeys a speed of 300 feet per 
minute can be used. 

In multi-storeyed buildings speeds of 
up to 1,200 feet per minute have been 
attained overseas. The fastest lifts in 
Australia are said to be those in the 
new A.M.P . building in Sydney which 
travel at 1,000 feet per minute. This is 
about 11 miles per hour, which seems 
very fast in a vertical direction. 

OTHER FACTORS 

But not only have car speeds to be 
considered. Periods of acceleration and 
deceleration, levelling of the lift at the 
floor, and so on, all effect the R.T.T., 
and must be included in the calcula¬ 
tions. A full traffic analysis will there¬ 
fore include the following: 

The load in persons. 

Lift spped (feet per minute). 

Probable number of stops per trip. 

Time for passengers to enter and 
leave, in seconds. 

Travelling time, in seconds. 

Door opening time, in seconds. 

R.T.T., in seconds. 

W.I., in seconds. 

Number of lifts. 

Persons carried in 30 minutes. 

To all this is added the analysis of 
the uses to which the building is to be 
put, the type of industry, and so on. 
The lift designer then is able to decide 
the type of lift and the number which 
will be required to give a good, bad, or 
indifferent service. 

There is an interesting matter involv¬ 
ing the effect of acceleration and retard¬ 
ation on the human bodv — a 

(Continued on Page 111) 



















W SO Stereo Amplifier-Tuner 


King of the Trios, this mighty, 50-watt stereo 
machine provides every possible refinement for 
reproduction of radio, records, and tapes in the 
modern home. Multiple controls and filters ensure 
perfect listening even under adverse conditions. A 
music lover's dream! £192. 
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BARDSLEY IMPORT TRADING CO. 
IMPORTERS OF TRIO AMPLIFIERS 
166D GLEBE RD., GLEBE, N.S.W. 


W 24 

Stereo Amplifier 


Budget priced, yet packed with 
features, the W24 incorporates two 
12-watt push-pull output stages (24 
watts total), and sensitive pre-amp 
for direct connection to magnetic 
pickups. Loudness control and 
unique ganged stereo balance. 

£76.0.0 


DISTRIBUTORS 


N.S.W. 


MASTERSOUND 

400 Kent St., Sydney. BX 1527-28 


THOMAS’ STEREO CENTRE 

161 Exhibition St., Melbourne. FB 1615 


BRISBANE AGENCIES 

16 Stanley St., South Brisbane. 4-3466 
and also other appointed Qld. Distributors 
THODAY’S 

126 Gawler Place, Adelaide. W 2633, 
4-5852. 52-7059 

CONSOLIDATED THEATRES PTY. LTD. 

1 Howard St., Perth. FB 2221, FB 2222 

FINDLAYS PTY. LTD. 

80-82 Elizabeth St., Hobart. B 7957 
and Launceston 


W 38 

Stereo 

Amplifier-Tuner 

Latest addition to the 
Trio Range, the W38 is 
a complete self-con¬ 
tained Home Entertain¬ 
ment Centre. The ampli¬ 
fier terminates in two 14- 
watt push-pull stages, 
also incorporates pre¬ 
amp with built-in 
medium and shortwave 
radios. 

Will receive current 
stereo broad-casts. £129, 


TRIO AMPLIFIERS ARE AVAILABLE ONLY FROM THE SELECTED 
SOUND EQUIPMENT SPECIALISTS LISTED ABOVE. 
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Milliard 


( PROFESSIONAL AND 

INDUSTRIAL VALVE DIVISION 


TRANSMITTING 


Tour new quick heating versions of existing tetrode trans¬ 
mitting valves. The use of these valves, the QQZ03-10, 
QQZ03-20, the QQZ06-40 and the QZ06-20, will permit 
considerable economy in transmitter standby power consump¬ 
tion and will also effect a reduction of chassis ambient 
temperature. All four valves deliver more than 70% of 
maximum output power within one second of switching on. 

Power Output at Max. Operating 
Full Ratings Frequency 

(W) (Mc/s) (Mc/s) 


QQZ03-10 . 13 200 225 

QQZ03-20 . 45 200 500 

QQZ06-40 . 85 200 500 

QZ06-20 . 70 60 175 


I Mullaid I 
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MULLARD AUSTRALIA PTY. LTD., 35-43 CLARENCE 
ST., SYDNEY, 29 2006 AND 123-129 VICTORIA PDE., 
COLLINGWOOD, N.5, VICTORIA 41 6644 
ASSOCIATED WITH MULLARD LIMITED LONDON 


VALVES 


MOBILE RADIO 


COMMUNICATIONS 

Two new double tetrodes, QQV07-50 and QQV03-25, meet 
the demand for increased anode dissipation and can be 
incorporated in equipments requiring output powers of 70 W 
and 35 W respectively, including equipment designed for the 
QQV03-20A and QQV06-40A. 

MICROWAVE LINKS 

EC 158 disc seal SHF triode for microwave link communication 
equipment capable of 5 W output power at 4 Gc/s (50 Mc/s 
bandwidth at — 0.1 dB). The unique performance of this 
most advanced valve is made possible by the incorporation 
of a special dispenser cathode. 


MULLARD introduce seven additions to their extensive 
range of transmitting valves. These new developments, for 
use in television transmission, mobile radio communications 
and microwave links, combine the advantages of the latest 
manufacturing techniques together with long-term experience 
gained in operational service. 


TELEVISION TRANSMISSION 


Coaxial UHF power tetrode QY3-1000A, with ceramic con¬ 
struction, for use as a Class B or Class C amplifier at frequencies 
up to 1 Gc/s. As an amplifier for television service the 
QY3-1000A is capable of providing an output power of 1.28 
kW at a frequency of 900 Mc/s and 1.76 kW at 600 Mc/s. 


NEW MULLARD 
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A Compact, Low Cost 



Although TV stations are usually thought of only as 
extremely costly and complex installations, there is a 
definite need for compact, economical, low power 
systems to suit small isolated communities, education¬ 
al authorities, etc. This is a description of such a 
system; complete as a package unit with everything 
from studio lights to aerial and mast. 

A SIMPLE design of low-cost 625-line television broad¬ 
casting equipment has been developed by Pye T.V.T. 
Ltd., of Cambridge. It is known as the “Cambridge TV 
Station,” and is intended to bring television broadcasting ser¬ 
vices within the reach of smaller communities which are 
unable, at present, to bear the cost of more comprehensive 
installations. 

The system is suitable for general TV programs — 
such as news presentation, interviews and educational broad¬ 
casting — but not for the live transmission of rapidly moving 
subjects. The “package” installation with equipment for the 
studio and control room, together with Telecine sets, trans¬ 
mitters, mastj aerial and cables, costs £17,000. 

The studio equipment consists of two tripod-mounted 
cameras, four microphones, a studio loudspeaker and a basic 
lighting system. In the control room the installation is a 
console equipped for monitoring and mixing functions; two 
16mm Telecine sets with slide projectors; two transcription/ 
gramophone units; a monitor loudspeaker; two equipment 
cubicles and the sound and vision transmitters. An aerial 
system and 100ft mast are supplied, with stays, for erec¬ 
tion alongside, or on top of, the station building. 

One of the cameras is shown below. It embodies a lin 
photoconductive “Staticon” pickup tube, an 8Iin monitor 
viewfinder and a transistor talk-back amplifier. There is 
a manually controlled four-lens turret carrying 16mm C- 
mount lenses with optical focusing. A cue light is fitted. 



One of the two studio cameras, ft uses a lin diameter 
pick-up tube, a four lens turret, and an 8\in monitor 
viewfinder . It is suitable for most program material 
except that involving fast moving objects. 

JLmJm. 



The control console for the entire station . It can be 
operated by one person in off-peak periods, two or more 
for complex programs . The large monitor shows the "on 
air" picture, the others the signals from the two studio 
cameras and two Telecine machines. Waveform monitor 
is in the centre. 

The monitor viewfinder is of the same design as those used 
in the control room. Camera units are interchangeable and 
can easily be removed from the casing which is cooled by 
an internally mounted fan. 

The control room console, shown above, is designed 
to be operated by one person during off-peak hours or by 
two or more people during more elaborate presentations. As 
illustrated, the all-metal console is fitted with the following 
equipment: four 7±in video monitors, one 14in precision 
monitor, four camera control panels (two for studio cam¬ 
eras and two for Telecine), one vision mixer, one 3in wave¬ 
form monitor (in the central panel), two four-channel tran¬ 
sistorised audio mixers, one sound control panel and one 
Telecine control panel. 

Two complete Telecine sets are supplied, each incor¬ 
porating a basic staticon camera unit and professional Philips 
“EL 5001/88” projector for 16mm film; one is equipped 
with two slide projectors and optical multiplexer. Spool 
sizes up to 4000ft can be used, enabling the projection of 
up to 105 minutes of program. Both units are mounted on 
steel columns. The high quality 2in by 2in (35mm) Leitz 
“Pradovit” slide projectors have magazines which will hold 
thirty slides. Remote control of the Telecine and slide units 
is provided at the control console on the Telecine control 
panels. 

SOUND EQUIPMENT 

The two transcription units that are supplied incor¬ 
porate standard Pye correction amplifiers, each with prefade 
facilities and output level control. Each unit includes a Gar¬ 
rard 301 professional turntable, together with Decca plug¬ 
in heads and S.M.E. arm. 

The main electronic equipment not requiring direct 
control is housed in two 7ft fan-ventilated enclosed cubicles. 
This equipment includes: Two sync, pulse generators (one 
in use, one in reserve); four camera control units (two for 
cameras, two for Telecines); two camera auxiliary units (for 
Telecine aperture correction); and loudspeaker drive facili¬ 
ties. 

The vision and sound transmitters together with their 
power supplies are housed in a single cubicle. The vision 
transmitter supplied preset for operation on any one chan¬ 
nel in the C.C.I.R. Band-I, produces a 100W peak sync, 
output. R.F. drive is crystal controlled. The sound transmit¬ 
ter is supplied adjusted to the complementary sound chan¬ 
nel for the vision channel in use. It has a frequency modu¬ 
lated output of 20W. Alternatively a 100W transmitter de¬ 
signed to F.C.C. standards is available, if required. 

The antenna system employed will normally take the form 
of two simple omni-directional radiators, one for vision and 
one for sound, mounted on a 100ft lattice type mast. Other 
designs of mast and aerial are available if required. 

(By arrangement with the United Kingdom Information 
Office and taken from “The Engineer.”) 
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VALVE 

and 

CIRCUIT 
TESTER 
MODEL TST-2 


This comprehensive valve tester and combination multimeter is designed 
to operate from AC mains. It combines the functions of a multimeter out¬ 
put meter and valve tester. 

The design of this instrument is such that it will not become obsolete as new 
valve, types or valve bases are introduced. All the elements in the valve 
testing section are brought out to ten separate lever switches, allowing 
for individual selection of each element. Thus it is possible to apply 
filament voltage or test voltage to any base pin which allows for testing 
all existing valve types as well as future releases. The instrument is 
housed in a grey hammertone finished case with black anodised label. 

Instruction booklet and test leads are supplied and the carrying handle lies 
flat on the case when not in use. Television picture tubes can be tested by 
using adapter type TV2. Outside measurments of the instrument are 14in 
x llin x 6in. 



TV Servicemen and Service Organisations are invited to 
inspect the Television and Radio Test Equipment under 
working conditions in University's special demonstration 
room. 


5 NORTH YORK STREET, SYDNEY. BU3169 

Representatives: 


Tas.: W. P. Martin and Company, 188 
Collins Street, Hobart and 134 Cam¬ 
bridge Street, Launceston. 

W.A.: Atkins (W.A.) Limited, 894 Hay 
Street, Perth. 


Old.: Keith Percy and Company Pty. 
Ltd., Box 1478V, G.P.O., Brisbane. 


S.A.: George Procter, 29 Claridge 

House. 52 Gawler Place. Adelaide. 


16/FP.57 
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"CHIFF CIRCUITS SIMULATE PIPE ORGAN TONE 


in this article from "Electronics," "chiff" is defined as a musical term for the combination 
of wind noise and transient pitch components occuring momentarily during the initial speech 
period of a note, as produced by certain organ pipes. The transient pitch components are sub¬ 
stantially higher in frequency than the fundamental, and are often harmonically related to it. 


T O some listeners, the distinguishing 
feature of an organ is simply its 
ability to produce a number of sustained 
tones simultaneously and nothing more. 
Others require only the addition of key¬ 
boards and stop controls. They then 
accept the instrument as an organ. The 
more keys and stop controls, the better 
the organ. 

Other listeners find the classic, or 
pipe-organ sound to be the most appeal¬ 
ing. To the organ builder, classic sound 
identifies, among other things, unnicked 
flue pipes, bright reed tonalities of mild 
intensity, and low wind pressures. To 
the uninitiated, it might suggest a seven¬ 
teenth-century musical curiosity with 
strange tones and excessive wind noises. 

CLASSIC ORGAN TONE 

Whatever one’s point of view, classic 
organ sound constitutes an important in¬ 
fluence in the contemporary organ, and 
this is the type of organ sound that has 
inspired its proponents to state dogmatic¬ 
ally “this type of sound will never be 
produced except through wind-blown 
pipes.” 

The basic elements of musical tones 
have been known for many years. These 
include pitch, intensity, duration, wave 
form and speech. Lesser-known factors 
include the effect of pitch and noise tran¬ 
sients, including those that occur during 
the initial speech period or onset of 
tone, and those that occur during the 
continuous state. 


By JCROm MARKOWITZ 
MILTON F. HiLSON 

Allen Organ Co., Macungie, Pa. 

These phenomena have previously 
been omitted in electronic musical sound 
production and have resulted in negative 
psycho-acoustic responses on the part 
of listeners who prefer the tone of a 
pipe organ with classic voicing. 

This problem has been solved by pro¬ 
viding a basic tone generation system 
incorporating circuits for production of 
transients, together with a power source 
for the tone generators that is derived 
from or modulated by a noise generator. 
Resulting effects are continuous random 
variations in tone generator output and 
integrated noise transients in combina¬ 
tion with pitch transients during the 
initial speech period. 

A system using a noise generator as 
a power source for the tone generator, 
plus a circuit for production of pitch 
transients during the initial speech period 
of the tone is shown in Fig. 1. A de¬ 
sirable noise source should produce a 
noise spectra with Gaussian amplitude 
distribution and with frequency compo¬ 
nents in the d-c to 20cps portion of the 
spectrum. Noise generators using a 
6D4 gas triode as a temperature-limited 
diode have been successful. x 

Noise output is rectified bv diode Di, 
and partially filtered before being 


applied to the tone oscillator. Filter 
R 1 -C 1 attenuates the rectified noise com¬ 
ponent frequencies above 20cps. 

The tone oscillators are conventional 
LC types (Hartley or Colpitts) and are 
operated so that the output amplitude 
follows the infrasonic frequency modu¬ 
lation of the rectified and filtered noise 
power source. Transistor oscillators are 
especially desirable because of their low 
power requirements. 

The resulting random frequency 
modulation of oscillator amplitude pro¬ 
duces equivalent variations of amplitude 
similar to those caused by air turbulence 
resulting from irregularities in the air 
path between the blower and the speak¬ 
ing pipe, and by pressure irregularities 
resulting from the effects of the varying 
air load that is produced when perform¬ 
ing music. 

AIR HISS 

Resistor Ra allows a specific quantity 
of the unrectified and unfiltered noise 
signal to be fed directly to the amplifier 
and speaker system, producing, with the 
oscillator signal, a measured amount of 
hiss, which simulates the noise produced 
by the escaping air at the flue of the 
organ pipe. 

In this organ system, each oscillator 
of a given • rank would be keyed and 
an independent set of components for 
the generation of waveform, pitch and 
noise transients would be provided for 
each note. 

Figure 2A is a waveform of a typical 
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Diagram showing the chiff circuit and its place in the organ system. Values shown are for C two octaves below 
middle C (65.4 cps). Connections for the noise generator are also shown. 

Radio, Television & Hobbies, February, 7962 ^ 9 























































E. L. HEYMANSON & CO. PTY. LTD. 


Sole distributors for Australia for 

p h i l c o 

Q^nte^aatwfia£ Corporation/ 

SEMI CONDUCTOR DIVISION 

Registered Office: 

408 COLLINS STREET, MELBOURNE, P.O. Box 5226BB, Elizabeth Street, C.l 
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organ tone as produced by an LC oscil¬ 
lator plus harmonic generation circuit 
and powered by well-filtered direct cur¬ 
rent. Figure 2B illustrates the same 
waveform with added noise such as 
would be produced by the addition of 
resistor R 2 in Fig. 1. A longer time 
base showing several successive cycles 
would be required to illustrate the infra- 
sonic amplitude modulation produced by 
the rectified and filtered noise power 
source. 

The chiff circuit provides the transient 
components of the classic organ tone 
which occur at the start of the tone 
just before the continuous state condition 
is reached. The flue types of classic 
organ pipes were so constructed and 
operated that they would speak at a 
pitch that was a fifth or seventh har¬ 
monic of the fundamental during the 
initial speech period of the tone. 

HARMONIC GENERATORS 

Odd harmonics are produced with the 
parallel opposite-polarity diodes Di> and 
Da which function as a symmetrical 
clipper. Capacitors C 2 and C 3 will block 
the diode currents when they become 
charged, but during the charging period 
the series-tuned circuit L1-C4 will func¬ 
tion as a bandpass filter, passing the de¬ 
sired odd harmonic to the amplifier. 

It requires a minimum of about 13 
milliseconds for the ear to identify a 
sound as having a definite pitch. Thus 
the time constant of the RC combination 
of C 2 -C 3 and the diode and source re¬ 
sistance are adjusted to meet this re¬ 
quirement. Resistors Ra and Ri allow 
capacitors C 2 and Ca to discharge at a 
rate that permits repetitive keying of 
the oscillator with the production of 
the transient chiff effect. 

Relative amplitude of the frequency 
components of a typical 440-cps (funda¬ 
mental) note during the transient or 
attack period is shown in Fig. 2C. 
Figure 2D is the same note after the 
steady-state condition has been reached. 

The first eight cycles of an electronic- 
allv produced organ tone with chiff, 
with a fundamental frequency of 
65.4 cos, is shown in Fig. 2E. During 
the first five cycles the transient chiff 



BBC engineers, in collaboration with the Taylor, Taylor and 
Hobson Division of Rank Precision Industries Ltd., have produced 
a prototype television camera in which the normal turret-mounted 
lens system is replaced by a zoom lens lying alongside the electronic 
components of the camera and covering all the normal range of 
camera viewing angles and apertures. 

T JNTIL now, it has been necessary to use a turret carrying several lenses 

on the front of the camera. Although replacement of this arrangement 
has become possible for certain types of program by the introduction of 
recently developed zoom lenses, the range of viewing angles has not been 
sufficiently great, particularly for close range operation, to render the use 
of a selection of fixed focus lenses unnecessary. 

The new camera is so constructed that the entire lens assembly is 
mounted within the camera body, thus pioviding a more compact camera 
with better protection against accidental damage to the lenses. 

The layout of both the optical and the electronic equipment is novel. 
Light enters the optical system through an apertui* in the front of the camera 
body and the first lens is located sufficiently far inside this aperture for it to 
form a hood; separate external hood is thus unnecessary. Having passed 
through the main lens system, the light is reflected through a right angle 
and passed through an assembly into which one of four neutral density filters 
and one of four colour filters, mounted on rotatable carriages, can be intro¬ 
duced. The light is again reflected through a right angle and enters the 
camera tube which is fitted, facing backwards, within the lower left-hand 
side of the camera. 

The lens system comprises a Taylor, Taylor and Hobson Varotal III 
zoom lens together with a wide angle adapter which can be introduced in 
front of the main lens to give four focal length ranges:— 

(1) 2in to lOin at f/4, minimum focusing distance 2ft 6in. 

(2) ,4in to 20in at f/8, minimum focusing distance 2ft 6in. 

(3) 4in to 20in at f/4, minimum focusing distance 12ft. 

(4) 8in to 40in at f/8, minimum focusing distance 12ft. 

The change from range 1 to range 2 and from range 3 to range 4 is 
effected by an “optical switch” which can be operated while the camera is 
on transmission. This device alters the relationship of the moving elements 
of the lens to cover the two ranges. The change from ranges 1 and 2 to 
ranges 3 and 4 is made by removing the wide angle adapter, controlled from 
the back of the camera. 

The folding of the optical path also offers the opportunity to introduce 
two filter wheels, one with neutral density filters and one with colour filters. 

The controls for the filters are conveniently placed adjacent to the main 

focus and zoom control knob. The neutral filters provide attenuations of 
0, 10, 100, and infinity, while the colour filters are clear, minus blue, sharp 
red cut, and opaque. 




frequency of the seventh harmonic of the seventh harmonic has disappeared 
the fundamental occurs as the funda- and the steady state tone prevails. The 
mental component gradually builds up. chiff interval is about 76.5 milliseconds. 
At the sixth cycle of the fundamental, (“Electronics,’' November 17, 1961.) 



Fig. 2. Waveforms show (A) normal 
organ tone and (B) with noise transi¬ 
ents that simulate wind noises. 
Diagram (C) is a wave analyser dis¬ 
play of chiff circuit output show¬ 
ing the harmonic components of a 
440 cps note during the initial period 
and (D) after the steady state has 
been reached. Diagram (E) shows 
the presence of electronic chiff for 
the first five cycles of an organ tone. 
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SPEAKERS 

RECORD PLAYERS 

PICK-UPS 

• Stentorian 

• LA BC RAFT 

• ALL BALANCE 

• Rola 

© B.S.R. 

• GARRARD 

© GARRARD 

• Wharfdale 

• PHILIPS 

® ORTOPHON 

• Peerless 

© THORENS 
• ORPHEUS 

© DECCA 

• Goodmans 

• COLLARO 

© AUDIO EMPIRE 

• M.S.P. (Radiola) 

• DUAL 

• RONETTE 


AMPLIFIERS & TUNERS 


MAGRATHS specialize in supplying the Electronic Hobbyist with everything he 
requires . . . from an individual component to a Package Deal Kit Set. In trading 
for nearly half a century . . . MAGRATHS policy has been to always stock all pop¬ 
ular quality brands of Speakers, Record Players, Pick-Ups, Amplifiers and Tuners, 
etc. These are just a few selections from the wide range of Equipment and Parts now 
available from MAGRATHS. 


MAGRATHS have many popular "Stereo" Amplifiers and Tuners in stock including the "Mul- 
lard," "Aegis," "National" and "Instrol" Models Wired and Tested . . . OR you may prefer 
to build it yourself, it's good fun! Models from £29. 

CABINETS & ENCLOSURES TOO! . . . F rom Only £7/10/-. 


FOR THE CHEAPEST 
AND BEST IN 
STEREO EQUIPMENT 


“Melbourne’s Sound & TV Hobbies Centre” 


STOP PRESS 


MAGRATHS are now sole Victorian distributors for the Imported, National brand Hi Fi Equipment, Stereo 
Amplifiers, Speakers in enclosures, Pickups and Turntables. 
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Weaving and spinning industries have long relied on the skill of individual operators to 
assess quality, detect flaws, and locate their cause. As a result, there has been a serious 
iack of recognised standards by which the industry as a whole could progress. But all that 
is changing; electronics recently invaded British mills in a campaign to establish standards, 

increase output, and improve quality. 



This machine is typical of those currently being developed for the weaving 
and spinning industries. Known as AMY (Automatic Monitor Yarn) it can 
inspect yarn at the rate of 1800 feet per minute. At the operator's left 
is the sensing device and at the right a winder for rewinding inspected yarn. 


LAST April the work of the British 
Cotton Industry Research Associa¬ 
tion and the Rayon Research Associa¬ 
tion became concentrated at the Shirley 
Institute at Didsbury, Manchester, fol¬ 
lowing their amalgamation to form the 
new Cotton, Silk and Man-Made Fibres 
Research Association (CSMFRA). 

This has meant a complete integra¬ 
tion of two formerly independent re¬ 
search programs. 

The present program has been the 
subject of active consideration by the 
newly founded Research Committee, and 
so far it contains more than 200 items 
on which research is being, or is to be, 
pursued. 

The principles underlying the pro¬ 
gram, as defined by the Institute’s direc¬ 
tor, Dr D. W. Hill, are that, while ade¬ 
quate basic research must be actively 
followed, the prime need of industry at 
the present time is for increased produc¬ 
tivity, economical processing and new 
developments. 

A particular need is for improved fin¬ 
ishing which is likely to make the pro¬ 
duct more attractive to the consumer. 

Much of the CSMFRA’s work is con¬ 
cerned with the production of prototype 
quality control instruments for use in the 
textile industry. 

During recent years a number of use¬ 
ful devices have been developed. 

One such instrument is the MANRA 
broken filament detector. This detects 
and counts the number of broken fila¬ 
ments, or threads, which project from 
the surface of continuous filament glass 
yarns. 

MEASURING "HAIRINESS" 

Other applications include measuring 
the “hairiness” of spun yarns and count¬ 
ing the number of loops projecting from 
bulked yarns. 

In addition to counting the number of 
projections of this kind, the detector is 
able to plot the distribution of projec¬ 
tions along the length of the yarn. 

Features of periodicity may be ob¬ 
served in this distribution which can be 
traced directly to faulty winding or pro¬ 
cessing. The total count along a known 
length of yarn enables a figure of merit 
to be given to a sample of yarn. 

The yarn to be tested is passed over 
a guide which accurately locates its axis. 
A beam of light and a photocell are ar¬ 
ranged so that any projections from the 
yarn interrupt the beam and change the 
resultant signal out from the photocell. 

The resolution necessary to detect a 
single projecting filament is obtained by 
means of a tiny aperture located in 
front of the photocell. 

Precautions are taken by incorpor¬ 
ating refinements into the electronic cir¬ 
cuitry, to ensure that a filament is 
counted once only, even when vibrations 
of the filament cause multiple signals 
from the photocell. 

A commercial version of the broken 
filament detector is now made and mar¬ 
keted by Louis Newmark Ltd., who pro¬ 


duce several devices developed at the 
Shirley Institute. 

Periodic variations in yarn thickness 
are often due to the occurrence of tor¬ 
sional oscillations in the slow moving 
rollers of a speed frame. 

A certain amount of irregular roller 
movement arising from this cause is 
nearly always present. It is important 
to be able to measure the amplitude as 
well as the frequency of the oscillations 
in order to diagnose whether they are 
likely to give rise to serious irregulari¬ 
ties in the yarn. 

The roller vibration analyser which 
was developed for this purpose is a 
portable instrument which gives an im¬ 
mediate indication on a meter of the 
percentage peak amplitude of any os¬ 
cillations in the roller under test. It 
can be carried out in mills and used for 
spot checks on speed frame rollers. 

In this instrument, the vibration of 
the roller is detected by a precision 
tacho-generator which may be held in 
the hand for rapid checks, or mounted 
more solidly on the roller to give in¬ 
creased accuracy. The signal from the 
tacho-generator is analysed by transistor 
circuits in the electronic unit. 

A single control switches the circuitry 
successively to standardise the instru¬ 
ment and then to measure amplitude 
and frequency values. Test positions on 
the switch are also provided to check 
the state of the internal batteries and 
to enable the frequency calibration to 
be verified. 

Raised fabrics, such as flannels and 
winceyettes, are produced by subjecting 
their surfaces to a series of controlled 
plucking actions by pointed wires. 

The traditional method of assessing 
the degree of “raise” is that of visual 


examination by an expert, but it has 
long been felt that a hard and fast 
measurement of raise would be extreme¬ 
ly useful. 

After consultation with the industry, 
the MANRA Raisemeter was evolved 
at the former British Rayon Research 
Association’s laboratory. 

The working principle is the measure¬ 
ment of the resistance of the raised fibres 
to a controlled air-flow which is made to 
pass through them. This resistance is 
measured and recorded continuously 
using a sensitive pressure transducer and 
an associated electronic unit. 

The recorded signal is an indication 
of the amount of raised material under 
the measuring head of the Raisemeter as 
the fabric passes beneath it. 

During weaving operations, it is 
known that a certain amount of reed 
disturbance occurs in the loom. To 
carry out visual examination microsco¬ 
pically is a tedious job, and an electronic 
device has been developed for the pur- 
post of correlating spacing variations. 
The instrument has also been used for 
fabric measurements. 

The reed is supported horizontally on 
a framework attached to the bed of a 
lathe. An optical system mounted on 
the carriage projects an image of wires 
on to a narrow slit, and light passing 
through the slit falls on to a photocell. 

As the carriage moves, the passage of 
each thread across the slit produces a 
pulse from the photocell. The carriage 
is driven at constant speed by a syn¬ 
chronous motor, and the time interval 
between successive pulses is measured 
electronically. The output can be dis¬ 
played on a high-speed pen recorder. 

The foundation for most car tyres 

(Continued on Page 109) 
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RADIFON 
RT -104 

"CITIZENS" BAND 
TWO-WAY RADIO 


radifon 104 


PRICE PER PAIR £69-10-0 rndudin, ,<,* 

Distributed by: 

RADIO PARTS PTY. LTD. 

562 SPENCER STREET, MELBOURNE (MR BRAIDWOOD) FY1251 


Th is compact (6" x 2|" x 1 ¥') completely Transistorised Radio 
Handphone is ideal for use wherever short distance communication 
is desired. Its range is up to 3 miles in open country and 10 miles 
over water. As with all equipment operating in this band, steel 
framed buildings and noisy locations can adversely affect range in 
built-up areas. 


Features 

• Compact* sixe 

• Uses Standard 
battery 

• Has provision for 
external heavy 
duty battery 

• Earphone provided 
to give privacy of 
reception without 
interfering with 
operation of 
microphone 

• Solid metal case 
inside leather case 

• Fully guaranteed 

• Spare parts and 
service 

• Low price 

• One hand 
operation plus 
belt clip 

• Crystal controlled 
no tuning worries 


Licence will be gran¬ 
ted for essential use, 
as defined under the 
new PMG Hand¬ 
phone Mobile radio 
Service Regulation 
RBI 91 of October 
1961. 

These units are 
type approved. 

Specifications: 

Transmitter 

80 mW input power to 
the RF stage. Crystal con¬ 
trolled at 27.24 m/C. 

Receiver 

Sensitivity: 3uv for a 10 
db s/n. 

Selectivity: Plus or minus 
2 kc at 6 db. Crystal con¬ 
trolled, Superheterodyne 
system. 

Battery 

Type 216 9V battery. 

Antenna 

11 section whip antenna 
extending to 51in, built 
in the cabinet. 

Cabinet 

Strong aluminium cabinet 
containing transmitter 
and receiver. Leather 
case. 


NOW IN STOCK! 

RADIFON RT -104 


24 


Radio, Television & Hobbies, February, 1962 
























SCIENTIFIC & INDUSTRIAL NEWS 


NEW PLASTIC TUBING 

W ITH working temperatures in a 
range of minus 70 degrees to plus 
250 degrees Centigrade and operating 
pressures up to 3001b per square inch, 
a new type of plastic tubing takes over 
where other materials fail. 

It is available as convoluted P.T.F.E. 
(polytetrafluoroethylene) tubing, or as a 
composite tubing of P.T.F.E. laminated 
with glass fibre, complete with stainless 
steel braiding and end-fittings as a hose 
assembly. Both types have great flexi¬ 
bility. 

The tubing comes in sizes from iin 
to 3in bore. It is noninflammable and 
will not embrittle in low temperatures. 

It is also immune to attack by all acids, 
alkalis and solvents, the few exceptions 
being some fluorine compounds and 
molten alkali metals such as liquid 
sodium. 

Unlike rigid materials, the tubing will 
re-form after having been crushed. It is 
self-lubricating with an extremely low 
surface co-efficient of friction and is not 
wetted by water. 

Applications include hoses for corro¬ 
sive or contaminated liquids, hydraulic 
and similar fluids on special purpose 
machinery, and electrical conduit in cor¬ 
rosive or high-temperature conditions. 

[Uni-tubes Ltd., 197 Knightsbridge, 
London, S.W.7, England.] 

LABORATORY CAMERA 

T WO new cameras have recently been 
anounced for use in both scientific 
and industrial photography. They are 
35mm cameras for each of which a 
range of lenses is available, each mount¬ 
ed in an XM synchronised Compur shut¬ 
ter with cable release. Each lens is in a 
Monobar lens panel attached to the front 
panel of the camera by locating studs 
and locking clips. 

Type U, the more complex, is claimed 
to be the only British 35mm camera to 
incorporate features found only in the 
larger specialist equipment. It is suit¬ 
able for photography in the most difficult 
positions. Front and rear panel focus¬ 
ing and the ability to move the camera 
bodily along the centre bearing block 
greatly helps close-up work and true-to- 
scale photography. 

Type F is a simpler version of the 
foregoing and is designed for special 
applications such as photomicrography 
where the full range of camera move¬ 
ments is not necessary. 

[Ilford Limited, Ilford, Essex. Eng¬ 
land.] 

GLASS FIBRE LENS 

D EVELOPED for aerial cameras in 
the United States is a lens reported 
to be eight times more sensitive than 
those used by professional photog¬ 
raphers. 

The lens, an f0.58, uses the new prin¬ 
ciple of fibre optics. It consists of a 
bundle of parcel glass fibres, each one 
surrounded by a reflecting layer. 

The fibres conduct light from end to 
end without any loss through their sides. 

The bundle is thick at the end which 
receives the light and thins down at the 
other end to concentrate the light on the 
film. The film is in direct contact with 
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the smaller end of the bundle. 

The principle of conducting \ light 
through a bundle of fibres, which may 
be flexible, is receiving considerable 
study in America. However, the cost is 
still high because hand work is neces¬ 
sary to string the fibres so that they 
occupy the same relative position at each 
end of the bundle. 

[American Optical Company, South- 
bridge, Massachusetts, U.S.A.] 

FLOOR TOPPING 

A NEW floor-topping material is 
claimed to have three times the 
strength of concrete. 

The topping, which has an epoxy resin 
base, is said to form a hard, glossy sur¬ 
face with a tensile strength of 1,7251b 
per square inch. 

The product is a two-pack material, 
pre-weighted ready for use; one pack 
contains the resin base, with aggregate, 
pigments and other ingredients, while 
the other contains a hardener. Applica¬ 
tion is said to be easy and the surface 
dries hard enough to take light traffic 
in 24 hours and a full load in three 
days. 

[Evode, Stafford, England.] 

CLEANER TEETH 

D ETAILS of a dental cleaning tablet 
which is as efficient as toothbrush- 
ing in keeping the teeth clean have been 
given in the journel of the British Dental 
Association. Produced by Unilever 
Limited, it acts by stimulating the flow 
of saliva. Its great advantage, of course, 
is that it is a more convenient way of 


cleaning the teeth than a toothbrush. 

The recommended ideal for dental 
health is to clean the teeth after every 
meal or snack. In practice this is ob¬ 
viously difficult for most people, except 
after breakfast and the last thing at 
night. 

Tablets, however, can be quite easily 
carried about, and all that is required is 
to slip one into the mouth and suck it 
after every meal and snack. The results 
recorded in the British Dental Journal 
are quite impressive, and it looks as if 
these tablets are a most useful contribu¬ 
tion to dental hygiene. 

AN ALL-PURPOSE INK 

R EPORTED from Italy is an ink that 
can be used with equal success on 
glass, metal, wood, paper, cloth and syn¬ 
thetic fibres. 

The manufacturer says that it is a real 
solution — not merely a suspension of 
particles—and that it is made from very 
finely powdered polymers. 

Its versatility, and particularly its suc¬ 
cess when used on synthetic fibres, is 
attributed to the inclusion in the solu¬ 
tion of a special substance that gives it 
good adhesion. Fabrics may be rubbed 
and washed without the ink coming off, 
it is claimed. 

No special preparation of the various 
surfaces is necessary before the ink is 
applied, and it dries in air at ordinary 
temperatures. 

[Montecatini Soc. Generale per l’ln- 
dustrie Mineraria e Chimica, 18 Via 
Filippo Turati, Milan, Italy.] 


RECENT EYE-CATCHING EXHIBIT 


This it not a piece of trick photography. The tractor is not a scale 
model nor is it supported by hidden steel cables. The real-life man 
lying on the tractor adds the finishing touches to this most eye-catching 
exhibit at a recent international exhibition of agricultural machinery. 
The whole full-sized tractor is supported only by the tip of one finger 
of the giant hand at the left of the photograph. The ladder in the 
picture is merely for the workman. When he had crawled back along 
it, it was taken away. 




















PHILIPS 



Television Sweep and Marker Generator 

TYPE GM 2875 


{jPL fjOAt 
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FEATURES 


• Extremely high stability 

• Frequency range from 5-220 Mc/s 
continuously variable. 

• Internal 50 cycle frequency modulation. 

• Sweep width of 0-25 Mc/s 
continuously variable. 

• Built-in Crystal Oscillator. 

• Marker Oscillator 25-55 Mc/s calibrated 
harmonics up to 220 Mc/s. 



PHILIPS Transistorised Marker Mixing Amplifier 

TYPE GM 2876 


^ C6 vtdfizftA 


The combination of the GM 2876 
with the GM 2875 Sweep and Marker 
Generator permits an amplification 
of the frequency marker the size of which 
is independent of its position on the 
frequency response curve. 

FEATURES 

• Built-in variable AGO bias. 

• Battery-operated. 

• Fully-transistorised. 


PHILIPS ELECTRICAL INDUSTRIES PTY. LIMITED 

SYDNEY • MELBOURNE • BRISBANE • ADELAIDE • PERTH • HOBART • NEWCASTLE • CANBERRA • WOLLONGONG 
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KEEPING HEAT IN 

A LUMINIUM foil with one side 
blackened to reduce radiation has 
been introduced in America for culinary 
purposes. 

Many households now wrap fowl in 
foil. to conserve the juices while roast¬ 
ing. Ordinary foil, which is shiny on 
both sides, lets the shiny outer surface 
radiate heat away from the meat. The 
blackened foil, by reducing this radia¬ 
tion, is claimed to cut cooking time in 
half. 

The new foil is re-usable but the cost 
is comparatively high. 

[B. F. Gladding and Company, South 
Otselic. New York, U.S.A.] 

FRICTION WELDING 

FRICTION welding machine, claim¬ 
ed to be the first of its kind in 
America, has been put to work joining 
steel pipe. 

The process works by spinning one 
! piece of pipe at speeds up to 10,000 
revolutions per minute. The end of the 
other pipe, held without turning, is 
pressed against the spinning end. The 
friction of the two produces heat which 
softens the metal. The pipe ends are 
then thrust together with a force of up 
to 20,0001b, completing the weld. 

The maker claims the process gener¬ 
ally eliminates the need for welding 
fluxes or protective atmospheres. He also 
says that, in general, friction welding re¬ 
quires less time—only a few seconds 
for each weld—and less power than con¬ 
ventional methods. 

The first machine, used to make 1,000 
welds in small piping for oilfield use, 
will join solid bars up to liin diameter 
or pipe up to 2in. 

[American Machine and Foundry 
Company, 261 Madison Avenue, New 
York 16, N.Y., U.S.A.] 

EVERLASTING LIGHT 

A LOW-POWER emergency lamp 
which requires neither batteries nor 
an auxiliary electric circuit has been in¬ 
troduced in America. 

The glass globe of the lamp is filled 
with radioactive tritium gas which glows 
indefinitely without the application of 
outside power. It was first used to make 
the exit signs of aircraft. Where more 
light is required, krypton gas excited by 
radioactivity can be used. 

The lamps are shielded ana meet the 
safety requirements of the United States 
Atomic Energy Commission. A hand 
torch using the same principle is under 
development. 

[U.S. Radium Corporation, Morris¬ 
town, New Jersey, U.S.A.] 

MAGNETIC SQUEEZER 

METAL forging system which uses 
high intensity magnetic fields to 
squeeze metal into shape is reported by 
an American company to give pressures 
of 500,0001b to the square inch. 

The system is intended to form such 
“difficult” metals as molybdenum and 
titanium. In effect it is a cold forging 
process but pressures are applied by mag¬ 
netic force instead of pressure cylinders. 

The part to be formed is placed in 
an induction coil and a storage capacitor 
discharges its current through the coil. 
A heavy current is induced in the work 
piece and this inter-acts with the mag¬ 
netic field of the coil to produce the 
shaping force. 

The company which developed the 
process says that it has designed a 
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machine embodying the method for pro¬ 
duction line use. 

[General Atomic Division, General 
Dynamics Corporation, 1 Rockefeller 
Plaza, New York 22, N.Y., U.S.A.] 

ARTIFICIAL MARBLE 

ENUINE marble in a far greater 
range of colour combinations than 
nature ever intended at prices as low as 
£1 to £3 per square yard, is understand¬ 
ably being used in growing amounts in 
the Italian and French building indus¬ 
tries. 

Some of the slabs combine sharply 
contrasting colours such as reds, bluey- 
greens and whites veined with grey. 
Others, on a fairly uniform background, 
incorporate unexpected patterns of sawn 
and polished pebbles. 

The idea behind the whole process, 
now becoming highly mechanised, is to 
make use of hitherto discarded quarry 
wastes. This is done by placing the frag¬ 
ments of marble in a cement matrix, 
vibrating the slabs and finishing them 
under a pressure of about 100 tons to 
obtain a homogeneous surface. To get 
as close to the original texture as pos¬ 
sible, the binder of cement is mixed with 
marble dust and chippings. In this way, 
the surface and a considerable depth of 
the slab are indistinguishable from the 
real thing. 

[Comptoir des Materiaux Reunis, 19 
av. de la Republique, Bagnolet (Seine), 
France.] 

ULTRASONIC 

CARBURETTOR 

HE effects of a beam of ultrasonics 
on liquids have been known for 
some considerable time—it causes violent 
perturbations and produces a fountain 
from the surface if the transducer is im¬ 
mersed. 

At the same time, a fine fog appears 
if the sound source is placed so that the 
focus of the beam is near the surface. 
This is ascribed to cavitation. 

It is only during the past six months 
or so that this effect has been studied 
with a view to practical applications and 
it has been found that the droplets 
formed are extremely fine and decrease 
in size as the liquid becomes more vola¬ 
tile, so that in the case of ether, ultra¬ 
sonics can cause an explosion. 

Meanwhile, experiments are in pro¬ 
gress to apply devices producing an ultra¬ 
sonic beam to the carburettors of petrol 
engines, to the atomisers used in heating 
devices operating on fuels, oils, and in 
several other industrial applications 
where fine mists are required. 

Small piezo-ceramic concave sound 
sources are available and if the fuel is 
drip-fed through the focus of a sound 
beam, it will immediately be atomised. 
Advantages could be far simpler con¬ 
struction and better fuel economy on 
cold starting. 

[The Brush Crystal Company, Hythe, 
Southampton. England.] 

GETTING A GRIP 

NEW winter aid for American 
motorists is a spray which coats ice 
with a non-slip layer of crystals so that 
tyres can obtain traction. 

The motorist stuck on an icy surface 
merely sprays a special solution in front 
of the tyres. Sandlike crystals form 
almost immediately as the solvent dries. 

The solution can also be sprayed on 
icy steps and paths to end danger of 
slipping. 

[Damar’s, 545 Bloomfield Avenue, 
Montclair, New Jersey, U.S.A.] 
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/3DCOLI\ 

SOLDERING 

INSTRUMENTS 

SAFETY APPROVED IN 
ALL STATES 

NO TRANSFORMER REQUIRED 

Models for all volt ranges 
6/7V to 230/250V. 

Now made in Australia 



ILLUSTRATED L64 3/1&’ Bit Model 
operating in Protective Shield — 
Complete with accessories—L700 

Constant temperature perfor¬ 
mance for sound and durable 
joints. 

Specialised tools for Radio 
and Electronics Equipment. 

FURTHER INFORMATION FROM 

ADCOLA PRODUCTS 

PTY. LTD., 

420 ST. KILDA ROAD, 
MELBOURNE. S.C.2. 

— BM2441 — 
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Building Your Own 



AMPLIFIER UNIT, EXPRESSION PEDAL 

In this third article of the series, we detail the construction of the amp¬ 
lifier section of the build-it-yourse!f electronic organ. In addition to 
actual amplification, the unit also provides essential operating voltages 
for the Tone Generator unit, including one which is modulated to pro¬ 
duce the Vibrato effect. At the end of the article, mention is made of 
the Expression Pedal. 


B EFORE embarking on a description 
of the recommended amplifier unit, 
it may be as well to discuss a question 
which will naturally pose itself to many 
would-be constructors—the possibility of 
using the instrument, instead, with an 
existing amplifier set-up. By so doing, 
it should ostensibly be possible to effect 
a considerable saving. 

In fact, there is more to it than first 
meets the eye, because the requirement 
is for much more than a mere amplifier. 

To begin with, the amplifier must pro¬ 
vide power to operate the Tone Genera¬ 
tor unit, described in the first article of 
the series. The requirement is for: 

6.3 volts at about 3 amps for heaters 
and indicator lights; 

150 volts regulated for the oscillator 
plate supply; 

23 volts from a low-impedance source 
for the oscillator cut-off bias; 

70 volts for the oscillator forward 
keying bias, capable of modulation at a 
low-frequency rate. 

While there may be cases where these 
requirements can be contrived from an 
existing amplifier system, it would 
assume that (1) the amplifier power 


supply had sufficient reserve to meet the 
added load, (2) there was room physic¬ 
ally to add such additional components 
as might be necessary and (3) the owner 
of the equipment was able to devise suit¬ 
able circuitry to bridge the gap between 
his individual amplifier and the above 
requirements of the electronic organ. 

The need for a forward keying bias 
“capable of modulation at a low- 
frequency rate” is 
most important. The 
modulation referred 
to relates to the Vi¬ 
brato facility. 

Whatever your 
personal feelings about the use—and 
misuse—of Vibrato, it is an essential 
facility on virtually any electronic organ, 
partly because the audience expects it 
and partly because Vibrato tends to com¬ 
pensate for the essential simplicity of 
ordinary electronic tone sources. 

Do not be tempted, therefore, to 
regard Vibrato as an optional extra. 

It should be provided in the ampli- 
* tier system, along with ;lhe supply 
facilities already mentioned. 



Over and above the basic Tone j 
Generator serving the keyboard, the 
amplifier system must also supply the 
oscillator in the pedal clavier. A small 
additional amount of heater and high- 
tension current is involved, plus the 
necessary connection facilities. 

Coming to the actual signal circuitry, 
the input system of the amplifier must 
be integrated with the requirements and 
control facilities of the organ console. 
Thus, the amplifier must accept signal 
from the Tone Generator and from the 
pedal clavier, but not necessarily in a 
fixed relationship. It must allow for 
pedal volume adjustment and for an 
over-riding control by the foot-operated 
expression pedal. 

In terms of actual power output, the 
requirements are not beyond the capacity 
of reasonably ambitious record-playing 
systems. The standard commercial 
Strcmberg-Carlson organ is supplied with 


loud-speaker, this 
has proved sufficient for domestic use 
and for small to medium size churches. 

When more power is likely to be re¬ 
quired. a 27-watt amplifier is supplied. 

Figures of this order correspond 
broadly with what is available from the 
more ambitious domestic amplifier sys¬ 
tems, including the larger “Piaymaster” 
outfits. 

The question of a suitable loudspeaker 
system is one which involves some rather 
interesting—and disturbing—“angles.” 

The one supplied with the commer- 


By Neville Williams 


an amplifier having 
a nominal power 
output of 12 watts. 

Assuming a rea¬ 
sonably efficient 
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The amplifier and supply unit is designed to fit on the floor of the console, in the space immediately behind the 
Pedal Clavier . This makes the adjustments and external connections immediately accessible from the rear of the 
instrument . Operation of the various sections of the amplifier/supply unit are explained in the text. 
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Here is the complete circuit diagram for the amplifier unit. As will be obvious, it is more than just an amplifier, 
having provision to supply the Tone Generator and Pedal Clavier, in addition to providing the Vibrato effect. 
Constructors desiring to use an external amplifier would need to provide the above facilities in an auxiliary unit. 


cial organ, and available with the kit, 
is an innocent looking Rola 12P. Mount¬ 
ed on a simple baffle in the essentially 
open-backed console, it looks rather un¬ 
pretentious against some of the speakers 
and enclosures likely to be in the hands 
of hi-fi fans. Yet, strangely, it seems, 
it does a very good job. 

In fact, the speaker has a cone speci¬ 
ally selected for the purpose and having 
a natural resonance in the cabinet at 
about 65 cps, this puts the resonance low 
down in the frequency gap between the 
octave of 16-foot pedals and the lowest 
note on the eight-foot keyboard. The 
performer cannot therefore play through 
the resonance of the speaker cone and 
' be embarrassed by a reinforcement of 
the inevitable odd note, which happens 
to excite the cone in its natural mode. 

While some frequency doubling 
effects are to be expected from a con¬ 
ventionally baffled speaker, operating be¬ 
low its cone resonance, they are much 
less obvious in practice and much less 
embarrassing than playing right across a 
poorly damped resonance. 

It is on these very grounds that many 
routine enclosure systems may prove 
disaDpointing. While most of them 
boast extended bass response, the out¬ 
put is often “lumpy” over the very re¬ 
gion covered by the foot pedals—and it 
can sound that way, despite the fact 
Radio, Television & Hobbies, February, 


that the oscillator itself provides a sub¬ 
stantially constant signal level. 

“Lumpy’’ bass may pass largely un¬ 
noticed in ordinary orchestral record re¬ 
production. because of the complexity 
and rapidly changing nature of the 
sound. It will become more evident on 
“organ” bass from any source, but par¬ 
ticularly from a domestic instrument, 
played with less than normal expertise 
and with sound uncomplicated by build¬ 
ing reverberation, etc. 

While it is not meant to infer that 
all enclosures will be similarly unsatis¬ 
factory, some undoubtedly will be, and 
intending constructors should therefore 
be made aware of the problem. 

In short, there are difficulties in dis¬ 
pensing with the organ’s own amplifier 
equipment, in favour of an existing in¬ 
stallation. In most cases, a fairly sub¬ 
stantial auxiliary unit would need to be 
provided, including an input mixing and 
preamplifier stage, a vibrato oscillator, 
a stage to modulate the forward bias 
voltage at the vibrato rate, a voltage 
regulator and divider system, and pos¬ 
sibly a power suipply, if all this cannot 
be loaded on to the existing equipment. 

Having realised as much, many enthu¬ 
siasts may reason that they may as well 
build the complete amplifier in order to 
have the organ as a self-contained instru¬ 
ment. which does not depend for its use- 
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fulness on an attached hi-fi system. 

For the same reason, many may 
choose to include the normal console 
loudspeaker, even though both amplifier 
and speaker may be supplemented, on 
occasions, by paralleling to an additional 
system. 

Because we are concerned here with 
presenting a complete and self-contained 
electronic organ, it is our plan to de¬ 
scribe a complete amplifier system, exact¬ 
ly as in the commercial instrument. 
Those with the necessary technical back¬ 
ground should have no special difficulty 
in extracting portions of the circuitry to 
make an “adapter” if they so desire. 

We may be able to devise something 
along these lines ourselves, later on, if 
the demand warrants it and if space 
permits. Before that, however, much 
other information remains to be given. 

Turning now to the circuit diagram, 
the signal input system involves three 
miniature coaxial connectors and a lead 
from an adjacent 6-pin socket. 

Signal from the Tone Generator chas¬ 
sis is fed via a shielded lead to connector 
“A,” passing to the preamplifier grid 
through a 12K resistor. 

Signal from the Pedal Clavier is fed 
in via the 6-pin socket, already men¬ 
tioned, reaching the grid through a pre¬ 
set tab pot., mounted near the socket, 
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BUILD YOUR OWN ELECTRONIC OROAN 
WITH STROMBERG- CARLSON 
COMPLETE ORGAN KIT 

The magnificent Stromberg-Carlson single manual Electronic organ is now being released in kit 
form through the courtesy and assistance of Radio. Television and Hobbies magazine. Enjoy 
the thrill of building this fine instrument yourself—you will not only be proud of the finished 
organ but you will have saved many pounds. 

Full organ kit including console unpolished £215/1/4, polished slight extra cost. (Plus 12£ 
per cent tax where applicable.) 


Start now on Section "D", the organ amplifier unit in this 
month's issue. Complete 12 watt amplifier unit kit £27/6/8 
(Plus 12i % tax where applicable.) 

Consult your local wholesaler or Hi-Fi house. Further inquiries: 

STROMBERG-CARLSON DISTRIBUTORS LTD. 120 burke rd„ Alexandria, b.s.w. MX2257 




TRANSISTOR/DIODE MULTIPLES FROM FAIRCHILD 

Fairchild multiples can be produced in many device configur¬ 
ations. Some of the production units now available include: 




CHOPPER (FSP-1) DIFFERENTIAL AMPLIFIER 

35 at 100 microamps (FSP-2) 


Multiple SILICON transistor and or diode 
"dice'' are packaged in a single TO-5 or 
TO-18 sized header with common or 
isolated electrical connections for a 
variety of circuit functions. Multiples offer 
those advantages: ideal thermal matching, 
up to 80% space reductions, fewer ex¬ 
ternal soldered connections, reduced 
component and circuit assembly costs, 
superior reliability. 

SOLE AUST. FAIRCHILD DISTRIBUTORS 

ELECTRO DYNAMICS 

52 BURWOOD ROAD, BURWOOD, E.13, 
VICTORIA. TEL. 28-0321. 


DARLINGTON AMPLIFIER PHOTO-TRANSISTOR (FSP-5) 

! FSP-4) Extremely low drift 

Fairchild SILICON transistors are avail¬ 
able in many types: 

* Universal amplifiers and switches. 

* Small signal types. 

:,! High voltage universal amplifiers. 

* UHF amplifiers and non-saturating 

switches. 

* Industrial types. 

AND MANY OTHERS. 
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and through two series-connected 120K 
resistors. 

Junction of the two 120K resistors is 
actually at the input connector “C.” Into 
this plugs the shielded cable from the 
Control Panel (see page 27, last issue), 
which terminates at a 1-meg. pot. wired 
as a rheostat. As this “Pedal Volume 
Control” pot. is turned by the player 
from minimum value to maximum, it 
variously shunts to earth the signal from 
the Pedal Clavier. 

The Pedal Volume Preset pot. on the 
amplifier is provided to ensure that the 
main control on the panel has a conve¬ 
nient range of adjustment. 

An over-riding volume control is pro¬ 
vided by the Expression Pedal pot. which 
shunts the entire input circuit to earth 
via the connector “B.” It should be 
noted, however, that there is a .47mfd. 
capacitor in series with this circuit. 
Purpose of this capacitor is to reduce 
the degree of shunting at very low fre¬ 
quencies, as the control approaches zero 
resistance. At low volume settings, the 
extreme bass is reduced less than the 
middle frequencies, giving a relative low- 
level bass boost effect. 

FIRST AMPLIFIER 

From the input circuit, the signal 
passes to the grid of half a 12AU7, as 
identified by the pin numbers. 

This first stage is conventionally resis¬ 
tance-coupled to the second triode ampli¬ 
fier but two small points are worthy of 
mention. 

One is the coaxial connector at this 
point, which makes the signal available 
to an external amplifier system, without 
prejudice to the organ amplifier proper. 
By thus connecting to an external am¬ 
plifier, and suitably adjusting relative 
levels, the organ signal can be amplified 
to any desired degree, while retaining 
full control for the player, through the 
Expression Pedal. 

Whether or not this facility is used, 
the gain of the organ amplifier can be 
varied with the tab pot. marked “Organ 
Volume Preset.” Adjusting this control 
varies the volume range covered by the 
Expression Pedal. For purely domestic 
use, it would normally be set well back 
so that full operation of the Expression 
Pedal would vary the level from a mere 
whisper to loud room volume. 

For use in churches, clubs, halls, etc., 
the same low minimum volume is not 
required but full depression of the Ex¬ 
pression Pedal may need to take the 
amplifier very close to overload. (We 
will have more to say about this later.) 

The second triode amplifier (one half 
of a 12AT7) feeds into the remaining 
section of the 12AU7, operating as a 
conventional plate-cathode phase splitter. 
This, in turn, feeds the two grids of a 
pair of 6CA7 output valves. 

The output transformer secondary con¬ 
nects to two miniature 4-pin sockets, one 
of which is used for the organ console 
speaker. The second is available to feed 
an external loudspeaker system, if so 
desired. One side of the voice coil cir¬ 
cuit is grounded, a conventional feed¬ 
back line running from the active side 
to the 12AT7 amplifier cathode. 

Power supply for the amplifier in¬ 
volves the now familiar voltage-doubling 
silicon rectifier system. 

Consistent with the Stromberg-Carlson 
Company’s policy in these matters, the 
transformer primary circuit includes a 
fuse and a thermistor, main purpose of 
the latter being to absorb switch-on 
surges which could shorten the life of 
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the fuse. Also in the primary circuit is 
an auxiliary 240-volt AC outlet plug, 
which would be available to operate an 
auxiliary amplifier, a music light or, as 
originally envisaged, a record-playing 
deck. 

On the DC side, full high tension is 
applied to the output plate circuit, with 
two steps of resistance/capacitance filter¬ 
ing for circuits where hum would be 
more of a problem. 

From this R/C network, an additional 
resistor couples to an OA2 voltage regu¬ 
lator supplying 150 volts of HT to the 
Tone Generator chassis. 

The circuit providing the 23 volts of 
cathode cut-off bias is rather unusual, 
but it does ensure that the voltage pro¬ 
vided is well regulated. 

A high resistance divider from the 
150-volt line applies just over 20 volts 
positive to the grid half of a 12AT7. By 
the normal process, the cathode “fol¬ 
lows” to a slightly higher figure—in fact, 
to 23 volts. An 18K resistor from the 
150-volt line to cathode assists the valve 
in raising the cathode potential to the 
requisite figure. 

The valve, however, makes the major 
contribution and changes its current by 
normal cathode-follower action, to com¬ 
pensate any tendency for the cathode to 
vary from its established relationship to 
the pegged grid voltage. 

KEYING BIAS 

The forward keying bias comes from 
another triode section acting as a DC 
cathode follower. In this case, the grid 
of half a 12AX7 is pegged at a trifle 
under 70 volts by a high resistance divi¬ 
der across the 150-volt line. The cath¬ 
ode “follows” to a slightly higher posi¬ 
tive voltage—in this case 70 volts—the 
potential being fed to the Tone Genera¬ 
tor chassis via the plug and socket 
system. 

However, inspection of the circuit will 
show that an “audio” signal can be fed 
to the grid via two series-connected capa¬ 
citors. As the grid voltage is varied in 
cyclic fashion by this audio signal, the 
cathode “follows” by a like amount, 
thereby modulating the 70-volt forward 
keying bias. 

The junction of the two series capa¬ 
citors is shunted to earth with a 1-meg., 
pot. wired as a rheostat. Connected via 
pin 1 of the 6-pin socket, the pot. is 
actually on the Control Panel and serves 
as Vibrato Amplitude adjustment. 

The actual vibrato signal is generated 
by half a 12AX7, connected as a phase- 
shift oscillator. The vibrato rate can 
be preset to the desired figure by means 
of a 250K tab pot. on the side of the 
amplifier chassis. (The vibrato rate cir¬ 
cuit is the subject of a modification 
mentioned in an earlier article and re¬ 
ferred to again later.) 

So much for the electrical circuit. 

Coming to the actual construction, 
the amplifier is assembled on a chassis 
measuring 171 x 4i x 2 inches, with a 
1-inch flange at each end. This latter 
is drilled to correspond with four ma- 


r 


Underneath view of the completed 
amplifier and supply unit. Four 8- 
tag strips are used and, though not 
immediately obvious in the photograph, the wiring to them is depicted 
separately overleaf. One is at the bottom of the picture, alongside the 
supplementary out 240V socket ; a second is about centre chassis, while 
a third is near the top between the 9-pin sockets . The fourth is also near 
the top, on the left side. 
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^■FERGUSON-?- 


RANGE OF TRANSISTOR TRANSFORMERS 
FOR EVERY REQUIREMENT 


1 " >™ 

TRANSISTOR 

OUTPUT 

TRANSFORMERS 

TYPE 

NO. 

OUTPUT 

WATTS 

PRIMARY 
IMP.—OHMS 

SECONDARY 
IMP.—OHMS 

POPULAR APPLICATIONS 

TRSI07 

0.5 

420 

C.T. 

3.5 

Philips 500mW Amp. 

TRSI09 

0.5 

375 

C.T. 

3.5 

Ducon Transistor Receiver 

TRSI82 

0.5 

375 

C.T. 

3.5 

R.C.S. 2 ;w Audio Board 

TRSI08 

0.5 

300 

C.T. 

3.5 

General Purpose 

TRSI33 

1.0 

93 

C.T. 

3.0 

General Purpose 

TRSI83 

1.0 

93 

C.T. 

3.5 

R.C.S. Iw Audio Board 

TRSI68 

1.0 

84 

C.T. 

3.5 

R.T.V.H. Electronic Stethoscope 

TRSI20 

1.5 

20 

S.E. 

3.5 

R.T.V.H. 1959 KARSET 

TRSI63 

1.5 

20 or 

5 S.E. 

3.5 

R.T.V.&H. 1961 KARSET 

TRSI05 

10 

33 

C.T. 

15 

Philips lOw Amp. (V.C.) 

TRSI19 

10 

33 

C.T. 

500,250,125 

Philips lOw Amp. (Line) 


... —— 

TRANSISTOR DRIVER TRANSFORMERS 

TYPE 

CIRCUIT 

PRIMARY 

SECONDARY 

POPULAR APPLICATIONS 

NO. 

APPLICATION 

IMP.—OHMS 

IMP.—OHMS 

TRD 124 

S.E. to S.E. 

8,000 S.E. 

20 S.E. 

R.T.V.H. 1959 Karset 

TRD 160 

S.E. to S.E. 

8,000 S.E. 

20 S.E. 

R.T.V.H. 1961 Karset 

TRD 107 

S.E. to P.P. 

3,000 S.E. 

1300 C.T. 

General Purpose 

TRD 108 

S.E. to P.P. 

3,000 S.E. 

2000 C.T. 

General Purpose 

TRD 174 

S.E. to P.P. 

3,000 S.E. 

2000 C.T. 

RCS & Iw Audio Boards 

1 TRD 146 

S.E. to P.P. 

2,500 S.E. 

1000 C.T. 

Ducon Transistor Receiver v 

TRD 1 17 

S.E. to P.P. 

420 C.T. 

105 C.T. 

Philips lOw Amplifier 


Available upon request 
from:— 

TRANSFORMERS PTY. LTD. 

411 VICTORIA AVENUE, CHATSWOOD, N.S.W.—JA8491 

Melbourne—A.H. Nicholls & Co., 1st Floor, Mason Bldg., Brisbane—Keith Percy & Co. Pty. Ltd. 

Sugden Place. MF 9602. Waterloo St., Newstead, 2-1757. 

Adelaide—W. T. Mathews, 95 Grenfell St. Perth—Athol M. Hill, Durham House, 

8-7021. 842 Hay St., 21-7861. 


PLEASE SEAD A FERGUSOA 
CATALOGUE TO :— 

RTVH-3 
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chine screws sunken into the wooden 
baseboard of the console. 

The particular shape and size of the 
chassis allows it to mount along the 
rear edge of the console baseboard, be¬ 
hind the pedal clavier and with the vari¬ 
ous connections and adjustments readily 
accessible. It also allows the low-level 
input circuits, at one end of the chassis, 
to be isolated from the power equipment 
and output stage at the other end. 

Before mounting any components, we 
suggest that you drill an extra hole 
through the end of the chassis, adja¬ 
cent to the one already provided for 
the mains lead. It should be made large 
enough, and grommetted, to take a piece 
of twin lamp cord, running away to the 
off-on switch on the Control Panel. 

Mount the power transformer with 
the high voltage leads emerging from 
two grommetted holes under the supple¬ 
mentary mains outlet. 

The heater leads emerge from the 
single grommetted hole on the other 
side, where there is room to manipulate 
them into a suitable position. The two 
outer leads (yellow in the prototype) 
are the actual 6.3 volt connections. Two 
leads in a common (blue) sleeve are the 
centre-tap and should be joined together 
and earthed. 

SOLDER TO CHASSIS 

As with the Tone Generator chassis, 
already discussed, the amplifier chassis 
is lead coated on the underside to 
allow components to be soldered directly 
into position. You may as well follow 
this factory technique if you have a 
Scope or other type of iron capable of 
soldering directly to the metal chassis. 

Adjacent to the power transformer is 
a multiple electrolytic capacitor, whose 
mounting lugs can be passed through 
the hole, bent over and soldered. Value 
of the capacitors in the unit supplied in 
the prototype kit were given as 20mfd. 
450V., 20mfd. 450V., and 25mfd. 25V. 
The two high voltage units were used 
in the HT filter system, where the cir¬ 
cuit calls for 20 or 25mfd, while the 
low voltage unit bypassed pin 3 of the 
12AT7. 

The pins can be identified, by the 
way, by noting the code alongside the 
figures—a rectangle, a triangle, etc. 
These marks correspond with the shape 
of the punching through which indivi¬ 
dual lugs emerge. 

Alongside this filter capacitor is a 7- 
pin socket for the OA2 voltage regulator 
tube. Orientation is not critical but we 
faced inwards the gap between the pins. 

Next in line along the chassis are the 
two voltage doubling filter capacitors, 
wired so that the “earthy” one is on the 
same side as the outlets and adjustments. 
Since the other one operates at a high 
voltage with respect to chassis, it is wise 
to be particularly careful with the plas¬ 
tic coating which separates the body of 
the capacitor from the clip. At the very 
least, do not tighten the clip too much; 
some prefer to play it safe and to run a 
layer of tape under the clip as an added 
precaution. 

In the centre of the chassis is the out¬ 
put transformer, mounted so that the 
voice coil leads come through the grom¬ 
metted hole adjacent to the filter capa¬ 
citors just mentioned. This brings the 
primary leads out the other grommetted 
hole and close to the 6CA7 sockets. 

These latter can be mounted with the 
mounting screws making a straight line 



Mounted underneath the power trans¬ 
former, this strip takes care of mains 
and heater wiring . 



In the centre of the chassis, this 
second strip mounts a couple of 
power supply components, plus some 
of the audio output circuitry. 

across the chassis and with the spigots 
facing the rear—that is, the side of the 
chassis carrying the outlets and adjust¬ 
ments. 

Beyond the 6CA7 sockets is a group 
of miniature 9-pin sockets, carrying the 
valves as indicated in the coded photo¬ 
graph. 

The socket nearest the 6CA7s can best 
be mounted with the blank space to¬ 
wards the rear 6CA7 and the Vibrato 
Frequency preset pot. The other two are 
oriented so that the blank space faces 
in the opposite direction and generally 
towards the 6-pin socket in the corner 
of the chassis. 

This 6-pin socket is for connection to 
the Pedal Clavier and is best mounted 
with the large pins towards the corner 
of the chassis. 

On the ends and sides of the chassis, 
a variety of outlets and potentiometers 
need to be mounted. 

On the end near the power transfor¬ 
mer goes an octal socket into which 
plugs the lead from the Tone Generator. 
Mount the socket, for preference, with 
the keyway pointing away from the 
power transformer; (obliquely down¬ 
wards, as the chassis normally rests). 

On the rear wall of the chassis is the 


supplementary 240V. outlet and, along¬ 
side it, the fuse holder. 

In the centre are two loudspeaker out¬ 
put sockets. Make sure that these fit 
flush into position and do not over¬ 
tighten the locking screws. Only a slight 
excess pressure is needed to crack the 
moulding—as you’ve probably discovered 
before this. 

Next in line come a couple of tab 
pots. One is a 250K. pot to pre-set the 
Vibrato Frequency. The second, also 
250K, is for Volume pre-set. 

On the end of the chassis, a third tab 
pot (in this case 1 meg.) is for Pedal 
Volume pre-set. 

INPUT CONNECTORS 

At this same end of the chassis are 
four coaxial connectors. These are of the 
type intended to solder into position. The 
simplest “domestic” technique appears to 
be to push the connectors through the 
holes, keep them in place by resting the 
tops on the block of wood or something 
similar, then flowing solder around them. 
A good deal of heat is necessary to make 
a neat job but the connectors appear to 
stand up to it without ill-effect. 

Although the chassis, as photographed 
does not appear to be over-full of com¬ 
ponents and wiring, there is in fact, a 
good deal to be put in. Unless you plan 
ahead and make a maximum use of the 
“vacant” areas of chassis, you will find 
that other areas, notably around the twin 
triodes, will become hopelessly over¬ 
crowded. 

There are probably a dozen different 
ways of arranging the components, all 
satisfactory, but the general arrangement 
adopted in the original amplifier, is pro¬ 
bably as good as any. 

While it is not practical to produce a 
complete wiring diagram, the relevant 
sketches will indicate the use to which 
four tagstrips have been put. They pro¬ 
vide support points for wires and com¬ 
ponents whose other ends terminate, for 
the most part, at valve socket pins. 

One 8-tag strip, underneath the power 
transformer, provides a termination for 
the mains input wiring, supports the 
CZ9A thermistor and facilitates connec¬ 
tion of the internal wiring to the stout 
heater leads from the transformer. 

A second 8-tag strip in the middle of 
the chassis supports a number of leads 
and components, as indicated in the ap¬ 
propriate diagram. 

Nestling between the three twin-triode 





THE THEATRE ORGAN SOCIETY 

OF AUSTRALIA 

The Theatre Organ Society is a group of 
people with a common interest — playing, 
listening t-\ discussing or building organs. 

Some members have installed large theatre 
pipe organs in their homes, complete with 
percussions, traps and effects. Other members 
have designed and built their own electronic 
organs. Still others collect organ records and 
books about organs, or make tape recordings. 

Members include distinguished electrical 
and electronic engineers, leading popular or¬ 
ganists and others who just like to listen to 
organ music. 

The society has divisions in all States of 
Australia. Tasmania and New Zealand, for 
country members who are not able to attend 
meetings, a news magazine. ‘The Vox,” is 
issued free of charge. This magazine contains 
news items, record reviews, articles on elec¬ 
tronic organs and specifications of theatre 
organs. 

Meetings are arranged monthly and include 
organ recitals, technical lectures, record even¬ 
ings. visits to theatre organs and church pipe 
organs. 

The society is linked with other theatre 
organ societies in England and U.S.A.. which 
have a membership running into thousands 
of organ enthusiasts. 

You are cordially Invited to Join the 
Theatre Organ Society now. It costs a mere 

51 to Join; and a subscription of £1 per year 
enables you to enjoy all the benefits of 
membership. Write to "The Hon. Secretary," 
NSW*’’ 10 Caloo,a Road « Wentworthville, 
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NOW 

AVAILABLE! 

NEW VOICE DELUXE 10 TRANSISTOR| 


WALKIE TALKIE 

Fully P.M.G. approved for licensing. Efficient 
2-way communication 3/4 mile in the city: 
3 miles over land: 6 miles over water. PRICE : 
fio gns. per pair. MAIL ORDERS OR O.O.D. 

N.S.W. Ralmar Distributors. BA3167. 

W.A. Automatic Devices Pty. Ltd., 993 Hay St., 

Perth. 

S.A. Commercial TV & Communications Co. Ltd., 

187 Hanson St., Adelaide. 

VIC. Associated Automation Pty. Ltd., 37 Raglan 

St.. Preston. 

<2FLD. T. C. McIntyre, 438 Stanley St.. Brisbane 

A.C.T. Commercial Electrics Co. Pty. Ltd., 18 
Geelong St., Fyshwick. 

COWRA, MacGregor Radio Service, 45 Kendall St., 
Cowra. 



RALMAR DISTRIBUTORS 

11a Randle Street, Sydney 21-3167 


STEREO TAPE HEADS !! 
NOW AVAILABLE!! 

These Heads consist of a matched pair of stacked half track record-play elements 
within the one standard case, the same case as the Ultron series. 

Pre-aligned, in-line gaps of extreme accuracy ( .00016 in. gap spacers, alignment is 
so exact that the outputs of both tracks are fully in phase up to 20 kc.) 

Overall separation is bettor than—45dB. Playback separation—53dB. 



TWO INCOMPARABLE MODELS:— 

Type TD extended range, each track same as Ultron I5T. 

Type HD extreme range, each track same as Ultron 15HT. 

THESE HEADS ARE BUILT TO THE SAME HIGH STANDARDS THAT HAVE 
MADE L.B. PRODUCTS TAPE HEADS LEADERS IN THE FIELD FOR A DECADE 

Used by Govt. Dcpts., Universities, Research Dcpts., Tape Recorder Manufacturers, Telephone 
Companies, etc., and are fully guaranteed for one year. 

RETAIL PRICE LIST 


Type TD and HD (Stereo) . . .. £17/12/ 

Ultron 15, 15T, 15L (Record-play high imped¬ 
ance, extended range. .00016in gap) £9/13/6 
Ultron 15H, 15HT, 15HL (Medium impedance 
extreme range. .000161n gap) £9/13/6 
Ultron 15S, 15ST, 15SL (High efficiency record 
.00025in gap).£9/13/6 


HE2, HE2T (Record-play, commercial quality 

.0002in gar).£6/3/ 

EU, EUT, EUL (High efficiency erase) £5/7/ 
H4 (Record-play) and EH4 (Erase) Minia¬ 
tures .0002in gap.£5/2/ 

Note: “T” denotes upper half track, "L” 

lower half track, all others full track (ex¬ 
cept H4 and EH4, hich are half track). 


SEND 4/ Postal Note for a copy of MAGNETIC TAPE HEADS, containing full details of all 
heads, including Stereo, High Fidelity Circuits, hints to builders, etc. A FREE COPY WITH 
EVERY HEAD. Copies also at Technical Book Co., Swanston Street, Melbourne. 


Available from Homecrafts Ltd., 290 Lonsdale St., MELBOURNE. 
Healing (Sales) Pty. Ltd., 376-400 King William St.. ADELAIDE. 


A. E. Harrold Ltd., 123-125 Charlotte St., BRISBANE. 


Manufactured solely by: 


L. B. PRODUCTS 

95 McDonald Street, MORDIALLOC, S.12, VICTORIA. XY1596. 

ORDERS BY MAIL PROMPTLY SUPPLIED. Send cheque or money order for immediate 
service. All heads guaranteed for 12 months. Specify if required for “Tecnicorda.” 


sockets, a third 8-tag strip supports a 
variety of “awkward” components and 
wires, some to do with the input cir¬ 
cuit, some with the vibrator oscillator 
and, near the end, a B-plus point and 
a tie point for one of the 6CA7 grid 
coupling circuits. 

With this diagram and the information 
you can glean from the underneath 
photograph, it should not be difficult to 
locate the rest of the components. 

The remaining tagstrip, on the side 
of the chassis, accommodates coupling 
components between the two sections of 
the 12AX7, plus some of those to do 
with the voltage regulating circuits. Once 

ii 4-FOOT TONES ! 

I; Over the post few weeks, we ;! 
!; have done a lot of work on j! 
;; frequency doubling circuits. This !l 

has culminated in the production !| 

of a supplementary strip, which can \\ 
![ be assembled separately and bolted J; 
\\ to the existing Tone Generator ;! 
!; chassis. It will provide your organ <t 
J> with two four-foot stops—a well !| 
<! filtered 4-foot flute-like tone and ! j 
!: a 4-foot complex tone containing || 
Z a liberal proportion of still higher 
;; partials. •! 

With the existing 8ft diapason <! 
j! or flute, the 4ft flute gives a close <! 
<! approximation of traditional "pipe ! 
!| organ tone/' The 4ft complex 
!; tone can be used to obtain a deli- J; 
ij berately brightened type of sound, j! 
j> in the manner of a 4ft principal. <! 
j! Details of this important addi- \\ 
<> tien will be given later In the !; 
!; series. J; 

again, you should be able to relate these 
reasonably well with the circuit and the 
rest of the wiring. 

Having completed wiring of the ampli¬ 
fier and checked for possible errors, it 
can be connected to a speaker or dummy 
load and switched on, It might be wise, 
before so doing, to disconnect the feed¬ 
back resistor, in case the feedback should 
turn out to be positive. The feedback 
resistor should ultimately connect to the 
side of the voice coil which produces 
a drop in gain rather than the alterna¬ 
tive squeal of instability. 

For what it is worth, negative feed¬ 
back was produced in the original ampli¬ 
fier with the black secondary lead earth¬ 
ed and with the blue primary plate lead 
connecting to the output valve fed from 
the phase splitter cathode. 

If the voltage at the 6CA7 plates 
comes out at just over 300 volts, all 
should be well and the remaining vol¬ 
tages should fall automatically in place. 
On the 6CA7 screens there should be 
about 290 volts, with 19 volts at the 
cathode pins. 

For those who may wish to make a 
closer check on performance, the follow¬ 
ing remarks may be of assistance. 

Though rated by the manufacturers 
at 12 watts, we found that the prototype 
amplifier would actually deliver about 17 
watts into a resistive load at 1,000 cps, 
if very slight malformation of the wave¬ 
form was tolerated. This figure was 
maintained all the way down to under 
50 cps. At the top end, the maximum 
power curve dropped slowly toward 12 
watts at 4,000 cps, the frequency re¬ 
sponse also taperin c to and beyond this 
figure. 
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RMS input for 12 watts of output ap¬ 
proximated 0.25 volt. 

This general specification is complete¬ 
ly in line with the requirements of a 
small electronic organ. Plenty of clean 
bass, response is required for the 16-foot 
pedal notes and this is exactly what the 
amplifier is able to deliver — much more 
in fact than its rating. 

High power handling capacity at high 
frequencies is not so necessary, because 
:he fundamental notes produced by the 
keyboard oscillators run only to about 
1,500 cps. Though the harmonics go 
well beyond this, they are at much lower 
amplitude. 

In fact, the whole top end of the 
amplifier has been rounded off by the 
manufacturers to give what they consider 
to be the best all-round result. In this 
respect, the amplifier for an electronic 
musical instrument differs in design phil¬ 
osophy from one used for high fidelity 
reproduction. One may be required to 
‘‘colour” the end result as part and par¬ 
cel of the basic instrument; the other 
is supposed neither to add to nor sub¬ 
tract from the sound to be reproduced. 

MODIFICATIONS: 

The amplifier, as described to this 
point, is electrically identical with the 
circuit released by the Stromberg-Carl- 
son Company. We have varied only the 
wiring method to suit homebuilders, as 
distinct from factory methods. 

Four modifications are suggested for 
those who want to follow our lead. 
Purpose of each of these is explained in 
the following paragraphs: 

(1) Run a lead from the active side of 
the Vibrato Frequency preset pot. to the 
vacant pin 6 of the octal socket into 
which plugs the cable from the Control 
Panel and Tone Generator. This wire 
picks up a lead, already suggested, which 
is earthed at the far end by a push-pull 
switch on the back of the Vibrato Am¬ 
plitude potentiometer. Operating the 
switch shunts part of the Vibrato preset 
pot. and gives a higher vibrato rate. 

(2) With two Vibrato rates available, 
the lower desired frequency might well 
fall below what can be achieved with 
the combination of values shown. Some 
modification may, therefore, be called 
for, the most straightforward one being 
to replace the 250K preset with a higher 
value, say 500K or even 1-meg. Alter¬ 
natively, a series resistor could be wired 
between the end of the pot. and chassis, 
instead of earthing it directly. 

(3) Run a wire from the full HT point 
(plus on the active 100 mfd.) to pin 6 
of the Pedal Clavier input socket. This 
can ultimately be used to power a sub¬ 
sidiary reverberation amplifier. Earth 
and heater connections are already avail¬ 
able from the socket and can be picked 
up with the aid of an easily made adap¬ 
ter. 

(4) Connect a 330pF. capacitor in 
parallel with the 33K feedback resistor. 
Assuming an identical amplifier to the 
one described here, inclusion of the 
capacitor will produce a better lOOOcps 
square wave. An academic point, per¬ 
haps, but one which is very easy to 
satisfy. 

Such then is the story of the amplifier 
and supply unit. 

While there is a preset gain poten¬ 
tiometer on the amplifier chassis, and 
another on the control panel serving 
the pedal clavier, the main gain con¬ 
trol function from the player’s point 
of view is concentrated in the so-called 
expression pedal. 




OCTAL 

SOCKET 


12AX7 


| 12AT7 

- 1 18k1 ^ 

■— 0A2 
12AT7 


This strip, on the side of the chassis, 
looks after components to do with 
the vibrato oscillator . 


"Problem" area of the chassis is 
likely to be between the 9-pin sockets, 
where this strip mounts. 


As we have already indicated, this 
takes the form of a variable resistor 
shunting the total input circuit to earth. 

In practice, this variable resistance 
element has a rather hectic life, tend¬ 
ing to become more so as the music 
changes from traditional organ volun¬ 
taries to modern organ “pops.” With 
the latter, the expression pedal and the 
variable resistance connected thereto is 
likely only to be still when the organ 
is switched off for the night! 

VOLUME CONTROL 

Ideally, expression (or volume) con¬ 
trol should be secured by some means 
which does not involve a wiping con¬ 
tact, or, if it does, not over a resistance 
element. At the same time, and no 
less important, its operation must not 
in any circumstances produce noise in 
the amplifier output. 

Volume control methods to satisfy 
these requirements have been devised, 
but not without circuit complication or 
expense, or both. Where cheapness and 
simplicity have to be given first consid¬ 
eration, the choice may have to fall on 
a simple radio type potentiometer. 

Experience of the Stromberg-Carlson 
Company has indicated that very few 
ordinary potentiometers will stand up to 
the treatment, the most satisfactory unit 


If you have a 3*3 
volts soldering iron 
transformer . . . 


YOU TOO 


can enjoy 
the advantage 
of constant 
heat 

soldering 
with a 
reallv 

J 

miniature 

iron. 

The 

MICO S3-4/10 
was developed 
speciallv 
for YOU. 


• 4 


MICO Soldering 
Irons reach COR¬ 
RECT soldering 
temperature in a few 
minutes and MAIN¬ 
TAIN constant heat 
ready for INSTANT 
use. 

Illustrated (actual 
size) model S3-4/10. 

Trade price , 42/6. 

Other models— 

6/10 Miniature . 42/6 
6/20 General Purpose 
48/- 

12/40 Heavy Duty 55/- 

Guaranteed 90 days— 
spares always available. 

Wholly made in 
AUSTRALIA. 

From RADIO WHOLESALERS 
EVERYWHERE 


Factory Distributors: 


WATKIN WYNNE 

Pty. Limited 

21 Falcon Street, Crow's Nest 
JF 1912 - JF 2107 


Radio, Television & Hobbies, February, 1962 


35 















































































ELECTRONIC 


VICT. J. H. Magrath & Co. P/L., Motor Sparas ltd., Warburton Frank. Ltd., Radio Parts P/L., 
' . - Homecrafts P/L., Howard Electrical A . Radio . Co., Douglas Radio Co. 

N.5.W. Watkin Wynne. Available at all loading Stockists. 

Q’LD. A. E. Harold P/L., Chandlors P/L., Trackson Bros. P/L., General Accessories, Lawrence 
& Hansen. 

SOUTH AUST. Gerard & Goodman, A. G. Healing Ltd., General Accessories P/L. 

WEST. AUST. A. i. Wylie P/L., Carlyle & Co., ‘Atkins Ltd., Factory Rep. A. J. Wylie P/L. 
TAS. Homecrafts P/L. (all Tasmanian Branches). 


EQUIPMENT 


46 Lexton Road, Box Hill, E.l 1 Victoria 


Ask your Distributor for the • • • 

3 NEW SPECIFICATIONS & PRICE LIST LEAFLETS 


BUILDINI 

g ; 

M 

AMPLIFIER ? 


Then there’s a Quality 

TRANSFORMER 


... for the Job! 


AMPLIFIER 

OUTPUT TRANSFORMER 

POWER TRANSFORMER 

R. T.V. & H 35W AMP. 

Dec. 61 issue. 

OT 2635 

PT 1933 

PHILIPS •Twin-Three 

Amplifier using 6GW8's 

OT 2624 

PT 1889 

MULLARD 2 Stereo 2 

OT 2558 (Two required) 

PT 2062 (80mA Voltage Doubler) 
PT 1884 (80mA) 

MULLARD 3 — 3 

OT 2624 

PT 2073 (60mA) 

MULLARD 5 STEREO 7 

♦OT 4005 (Two required) 

PT 1896 (150mA) 

PT 2065 (150mA Volt. Doubler) 

PT 2066 (190mA Volt. Doubler) 

MULLARD 5/10 

Pentode Low Loading 

♦OT 4012 

PT 2073 (60mA) 

PT 2063 (80mA Volt. Doubler) 

PT 1890 (100mA) 

MULLARD 5/10 

Pentode High Loading 

♦OT 4012 

PT 1886 (80mA) 

PT 1894 (125mA) 

MULLARD 5/10 

♦OT 4007 (43% taps) 

♦OT 4013 (20% taps) 

PT 2063 (80mA Volt. Doubler) 

PT 2064 (125mA Volt. Doubler) 

MULLARD 5/10 

Two Amps, for Stereo 
or R. T.V. & H. Stereo 

(Two of either required) 
♦OT 4007 (4G% taps) 

♦OT 4013 (20% taps) 

PT 1937 (200mA) 

PT 2066 (190mA Volt. Doubler) 

MULLARD 20 W. 

♦OT 4014 

PT 190 7 (180mA encased) 

PT 1783 (180mA) 

Chokes Z3043 or Z3008 

R. T.V. & H. VERSATILE 
STEREO AMP. 

♦OT 4013 (20% taps) 

♦OT 4007 (43% taps) 

(Two of either required) 

PT 2066 (125V) Volt. Doubler 
( 190mA) 

R. T.V. & H. AMP. for 

16 m/m Projectors 

♦OT 4005 

PT 2062 (1 15V) Volt. Doubler 
( 80mA) 

R. T.V. & H. UNIT STEREO 
AMP. No. 2 

*OT 4005 (Two required) 

PT 2065 (150mA) Vertical V* D 
Not available in horizontal mtg. 

R. T.V. & H. SINGLE UNIT 
STEREO PLAYMASTER No. 1 

OT 2558 (Two required) 

PT 2063 (135V) Volt. Doubler 
(80mA) 

R. T.V. & H. 

A Stereo Amp. from 

Oddment Parts 

OT 2624 (Two required) 

PT 1889 (100mA) 

♦Output Transformers marked thus {*) have Grain Oriented Silicon Steel Cores. 
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MICROPHONES & ACCESSORIES 

f ggp Type S742 

£16/9/6 


Duo cell, 
omni¬ 
directional, 
suitable 
for cable 
suspension. 
Technical 
pamphlets 
mailed on 
request. 


AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 

Cnr. William and Newcastle Sts., Perth 
and leading wholesalers. 


Three £ inch flanges are provided on 
the forward side. The bottom flange 
slips down in front of the console base¬ 
board, while the side flanges are pro¬ 
vided with holes through which screws 
can secure the unit to the front inside 
face of the console. 

The pedal is a piece of 5-8 inch ply 
measuring 9£ x 3 7-8 inches, with a 
channel cut in the underside and faced 
with a stick-on layer of rubber. 

SPECIAL SPINDLE 

The pedal pivots on a 5-16 inch dia¬ 
meter spindle, drilled to take three 
windscrews and ground away so that 
the heads of the screws lock on to a 
flat surface. Purpose of this is to mini¬ 
mise risk of the pedal becoming loose 
on the spindle, as a result of constant 
movement. 

At each end, the spindle rotates be¬ 
tween split canvas fibre blocks bolted to 
the steel frame. A machine screw 
through the block allows the tension on 
the spindle to be adjusted, as desired, 
so that it is conveniently easy to use, 
but nevertheless capable of retaining 
any desired position, after the foot has 
been removed. 

One end of the spindle is turned down 
to accommodate a sector cut from an 
ordinary H inch diameter “Meccano” 
type gear wheel. This meshes with a 
i inch diameter wheel, drilled out to 
slip over the potentiometer shaft. 

After assembly, the sector must be ad¬ 
justed so that it will remain in mesh 
with the smaller wheel, yet not foul 
the organ woodwork at either extreme of 
its travel. 

Further, the meshing of the wheels 
must be arranged so that the limit of 
travel in the “off” position (as shown in 
the photograph) is determined by the 


Depressing the pedal will then reduce 
the severity of input circuit shunting and 
produce lafger volume. 

In small rooms, or where earphone 
listening is required, it may be better to 
set the meshing for a somewhat lower 
minimum resistance. In large rooms or 
auditoriums, different relative settings 
may be more appropriate. 

A single shielded lead only is required 
for connection to the amplifier, wired 
across the two lugs which will ensure 
an increase of the resistance in circuit 
as the pedal is depressed. 

MODIFICATION: Our reaction to 
the pedal assembly, as supplied, is that 
the volume range is barely adequate. At 
the same time, it must be conceded that 
too great a range can become a nuis¬ 
ance by rendering the pedal over- 
critical. 

LARGER WHEEL 

In our opinion, a better compromise 
is obtained by cutting a sector from a 
2t-inch diameter gear wheel, and mov¬ 
ing the potentiometer slightly higher up 
and further away to obtain the neces¬ 
sary meshing. This brings a greater pro¬ 
portion of the potentiometer element into 
action, giving a range of control from 
very low minimum volume to a loud 
maximum. 

So much, then, for the amplifier and 
its controls. Next month, we plan to 
describe assembly of the components, 
including the pedal clavier, into the or¬ 
gan console. With this done, and the 
organ tuned, you will have brought the 
instrument to the stage where you can 
regard it as complete—unless you want 
to add reverberation and 4-foot stops, 
as we have done. 

(To be continued next month) 


Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares Icit. 

PRICE fa-IS-O 

AMPLION (A/SIA) PTY. LTD. 
29 Major's Bay Rd., Concord, 

N S W PHONE 73-1227 


ACOS CHANGER DUST BUS 


located to date being the imported 
American Bradleyometer. This type of 
potentiometer is supplied in the organ 
kit and has given no hint of trouble in 
our prototype instrument. The value, 
by the way, is 0.5 meg. C-taper. 

The accompanying picture shows the 
complete expression pedal assembly, as 
used in the organ. 

Basis of the assembly in. an 18-gauge 
steel U-bracket measuring 2£ inches 
wide, 3 5-8 inches high and 6 inches 
between vertical faces. 


felt pad under the pedal pressing against 
the metal assembly bracket. It must not 
be determined by the stop in the po¬ 
tentiometer, which is obviously not in¬ 
tended to resist foot pressure. 

In fact, manufacturers’ literature sug¬ 
gests that the meshing should be ad¬ 
justed so that the potentiometer registers 
about 500 ohms with the Expression 
Pedal in the minimum volume position, 
the volume preset on the amplifier then 
being set to give the required minimum 
volume in these circumstances. 


The completed 
Expression Pedal 
assembly , with 
the pedal in the 
minimum volume 
position. Con¬ 
structors desiring 
to secure a wider 
range of volume 
adjustment may 
care to spend a 
few shillings on a 
gear wheel from 
which to cut a 
larger sector . 


RADIO FOR 
AMATEURS 

STOTT’S College provides an 
excellent and inexpensive Corres¬ 
pondence Course, especially pre¬ 
pared for the amateur radio en¬ 
thusiast, covering theory and 
practical procedures in the con¬ 
struction and operation of mod¬ 
ern radio receivers. 

Individual instruction is given by 
a highly-qualified radio engineer. 

Mail the coupon for full particulars. 


Stolls Correspondence College 


159 Flinders Lane, Melbourne; 149 Castle- 
reagh Street, Sydney; 290 Adelaide Street, 
Brisbane; 21 Grenfell Street, Adelaide: 
22 Howard Street, Perth. 

CUT HERE AND POftT ----- 

! TO STOTT’S: Please send me, free and with- 
f out obligation, full particulars of your 
| Course in Radio for Amateurs. 

| My Name . 

J Address . 


Age .. (RH262) * 
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inst no L Play master hi-fi . . . - 



Head and shoulders above anything else produced 
locally or overseas in this price bracket is the 
Instrol UNIT PLAYMASTER No. 2 STEREO. 
AMPLIFIER (14 watts) pictured above, which 
sells for only £49/18/0 completely built and 
tested or £39/14/0 for the kit of parts. 

The new Unit Playmaster No. 3 (7 watts) Stereo 
Amplifier (“R.TV and H.” Jan., 1962) is now 
available in the same styling as the No. 2 above. 
Bu^lt and tested, £39/18/0. Kit of parts, 
£31/10/0. At the right is pictured the Instrol 
Playmaster Twin 10 watt Unit Stereo Amplifier. 
Originally described “R.TV and H.” May, 1961, 
this amplifier incorporates virtually every possible 
feature required in a stereo amplifier. Price, kit of 
parts, £75/18/0, or wired and tested, £88/0/0. 


The Instrol Playmaster range of HI-FI equipment 
offers something to delight each member of the 
family. From the simple 5 watt mono amplifier to 
the 17 watt Ultra Linear Stereo Amplifier, includ¬ 
ing tuners, pre-amps, tape amplifiers, etc. All 
available either in kit form to build yourself, or 
wired and tested. 


Send for full details of the Instrol Playmaster range 



PLEASE NOTE that Instrol Playmaster 
is available from leading wholesalers 
in all States, and in Melbourne from 
J. H. Magrath Pty. Ltd. 



STEREO HEADPHONES 


Mr Neville Williams , the 
Editor of “R. TV & re- 
viewed AKG stereo head¬ 
phones in the January, 1961 , 
issue. 

He was amazed at the new 
world of fidelity listening which 
they opened up. They offer 
you something completely out 
of this world for sheer realism 
and purity of sound. Feather 
light (only 4oz.), they may be 
worn comfortably for hours. 
For those who appreciate 
technicalities, the frequency 
response is 30 to 20,000 c.p.s. 


less than I per cent. In every¬ 
day language, their capabili¬ 
ties are equal to the finest and 
most expensive of loudspeaker 
equipment. 

They could even be considered 
superior to loudspeaVers because 
they are not in any way affected by 
unsuitable room acoustics. AKG 
Stereo Headphones make true hi- 
fidelity enjoyment possible in com¬ 
plete privacy even in the midst of 
household bustle. Simply switch out 
loudspeakers, switch in headphones. 
Suitable for any type of amplifier. 
Connection details supplied with 
phones. 

PRICE £11/18/6 



BROADWAY ELECTRONICS”d 


with total harmonic distortion plus 5/- regd. postage 


"R. TV & H'VStromberg Carlson Electronic Organ Kits 

Now available as a complete kit or in 8 separate easy-to-build sections. 
We can supply the kit in its original Stromberg-Carlson design, or with 
Mr Williams’ additions. All sections now available ex-stock, including 
Tone Generator (Dec., 1961) and Control Panel and Keyboard (Jan., 
1962). Price for the complete kit, including console cabinet and service 
manual is only <£241/17/9. Call in and see this high quality equipment 
yourself, or write for full details. 
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INSTROL HI-FI Cabinets.. 


a range of high quality cabinets. The 
speaker enclosures are available either 
as complete kits of parts ready cut to 
build yourself — or assembled but un¬ 
polished — or fully polished. Veneers are 
Qld. Maple, Walnut, Rosewood, etc. The 
equipment cabinets are not available 
as kits. 



Equipment Cabinet 

A neat, compact floor 
model cabinet, suitable 
for almost any make of 
amplifying equipment. 
Specially designed to suit 
all Playmaster designs in¬ 
cluding tuner. Note 
doors and low level record 
storage. All controls are 
comfortably situated. Size 
34in x I8ln x I8in 


Equipment Cabinet 

An attractive cabinet 
which was originally de¬ 
signed to suit the stereo 
headphone amplifier. In 
this illustration, It is fit¬ 
ted with Unit Playmaster 
No. 2 and tuner. It is 
also available without legs 
for table mounting. Size 
(excluding legs). M'/jin 
wide x Min x Min. 


10in Speaker 
Enclosure 

A cabinet specially de¬ 
signed with acoustic filter 
to suit the new moderately 
priced lOin loudspeakers 
such as Goodmans and 
Wharfdale. The bass re¬ 
sponse is quite outstand¬ 
ing. This cabinet features 
a sloping front panel with 
recessed base. Size 30ln 
x Min x I2in. 


8in and 12in Speaker Enclosures 

These attractive cabinets are designed prim¬ 
arily for high quality imported speakers, such 
as Goodmans and Wharfdale. They are 
equally as efficient with locally made I2in 
and 8in hi-fi speakers. Selected veneers are 
employed and the cabinets are fully veneered 
on all sides. This enables them to be used 
as either floo? or table models. Legs may 
be fitted if desired. Size 8in enclosure 24in 
x I2in x I2in. I2in enclosure 24in x 24in x 
I2in. 



REPAIRS FOR 
R. TV & H. " DESIGNS 


We have, for many years, 
specialised in ”R. TV and H." 
circuits. Our laboratory facilities 
have been recently expanded to 
enable us to offer repair and 
alignment on most ”R. TV and 
H." designs. Charges are mod¬ 
erate and service prompt. 
Country clients are advised to 
write for packing and dispatch 
instruction leaflet before sending 
equipment for service. 




Please send me. jtost free, 
full details of the following: 

□ Instrol Playmaster 

□ AKG Headphones 

□ Instrol Cabinets 

□ Organ kits 

□ TV kits 

(Place A in square) 

Name __ 

Address ______ 


E.S.&A. Bank Building, 206 Broadway, N.S.W. 
(opposite Grace Bros.) BA4891 BA4892 BA4893 


You've waited for it 


the latest 


For quick action 
and mail th 


is coupon 


The new Super Radiotron Receiving 
Valve Manual. Over 1200 receiving 
valves listed, including Continental 
types. 

« Base diagrams for every valve 
<» Valve equivalents listed 
« Picture tube data: 

• Picture tube interchangeability 
including Continental types 

• Semiconductor Data 

• Transistor replacement 


17/6 

Posl Free 


The most comprehensive Valve and Transistor Data book 
ever produced in Australia. An entirely new printing just 
coming off the presses. There's bound to be a terrific de¬ 
mand. Send 17/6 now and obtain your copy from the first 
printing. 


VALVE DATA BOOK 
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This month we deal with a question which appears to puzzle many of 
our newer readers—"How does a valve amplify?" The question is 
answered with reference to the common triode valve, and explanations 
are given regarding control grid action, the need for biasing, and classes 

of operation. 

By JAMIESON ROWE 


T HE triode valve or three element 
vacuum tube is perhaps the simplest 
of all electronic amplifying devices. It 
was first developed in 1906 by Dr Lee 
De Forest, who modified the two element 
valve invented by Edison in 1883 and 
developed by Sir Ambrose Fleming. 

Figure 1 shows the construction and 
schematic symbol of a simple triode 



molecules. For molecules at the surface 
of the cathode, this means that the 
electrons leave the cathode altogether 
and travel through the vacuum around 
it. 

At high temperatures the cathode is 
thus surrounded by an electron “cloud,” 
the area occupied by the cloud being 
known as a SPACE CHARGE. As one 


Figure 7 (left) 
shows the physical 
construction of a 
typical indirectly 
heated triode 

valve, together 
with the short¬ 
hand symbol used 
in circuits . 


HEATER 


SYMBOL 


FIG 1 


Figure 2 (below) 
is a cross-section¬ 
al view of the 
three valve ele¬ 
ments, showing 
how various poten¬ 
tials applied be¬ 
tween grid and 
cathode control 
the e I e ctron 
stream. 


valve, as used in radio and television re¬ 
ceivers. 

It consists of three metallic electrodes 
or “elements” placed in a vacuum con¬ 
tained in a glass or metal envelope. 
One element, called the cathode, is heat¬ 
ed to a temperature where conduction 
electrons of the metallic atoms at its 
surface are able to leave the cathode 
and “iourney into space.” Another ele¬ 
ment, called the plate, is made positively 
charged with respect to the cathode, and 
attracts these wandering electrons. The 
third element, called the grid, is between 
the cathode and the plate, and is able 
to influence the passage of electrons be¬ 
tween them by the application of suit¬ 
able potentials. 

The mechanism of liberation of elec¬ 
trons by a heated cathode is called 
“thermionic emission.” The steps in the 
emission process are as follows: When 
the cathode is heated to a high tempera¬ 
ture, the electrons forming the outermost 
shells of the molecules of the cathode 
material attain a high velocity, due to 
the added thermal energy. 

If the electrons gain sufficient thermal 
energy, their momentum is sufficient to 
free them from the attraction of the 
atomic nuclei, and they leave the parent 
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would expect the higher the temperature 
to which the cathode is raised, the dens¬ 
er the electron cloud space charge be¬ 
comes. The density also depends upon 
the “work function” of the cathode mat¬ 
erial — a measure of the energy re¬ 
quired to “boil off” or release electrons 
from its surface. 

The cathode may take one or two 
forms. One form is called a “directly 
heated” cathode, and usually consists of 
a hairpin-shaped piece of resistance wire 
made from tungsten or thoriated tungs¬ 
ten. This type of cathode, as the name 
suggests, is heated by passing an electric 
current directly through it. 

With this type of cathode, the maxi¬ 
mum heating effect can be obtained from 
a given amount of heating power, be¬ 
cause this power is applied directly to 
the cathode element. 

This is an important consideration 
where valves are used in equipment 
which has to operate from batteries. So 
it is that most “battery type” valves have 
directly heated cathodes, commonly re¬ 
ferred to as “filaments.” 

Further, to ensure high cathode effi¬ 
ciency, such valves usually have cathodes 
made from a hairpin of some suitable 
metal, coated with selected oxides. These 


“oxide coated” cathodes are notable for 
their low work function. 

There is a considerable difficulty, how¬ 
ever, in using valves with directly heated 
cathodes in mains operated equipment, 
where the heating power might be AC 
rather than DC. Alternating current 
will heat a cathode, to be sure, but it 
also produces a cyclic variation in cath¬ 
ode temperature, as well as a cyclic vari¬ 
ation in voltage along the cathode wire. 

Both effects tend to cause a variation 
in plate current, which adds to the de¬ 
sired signal and/or produces what we 
refer to as “hum.” 

To avoid this very real difficulty, the 
“indirectly heated” cathode was devised. 
As indicated in figure 1, this consists 
essentially of a heating element placed 
inside a separate cathode tube, but in¬ 
sulated electrically from it. The only 
purpose of the heater element is to raise 
the temperature of the cathode, and it 
is immaterial whether it is powered by 
DC or AC of any frequency. 

This cathode is also coated with 
suitable electron-producing oxides, to 
retain reasonable heater/cathode effici¬ 
ency. 

Most valves used in mains-operated 
radio and television receivers use valves 
having indirectly heated, oxide-coated 
cathodes. 

Just in passing, directly heated valves 
using pure tungsten cathodes or thoriat¬ 
ed tungsten cathodes are frequently 
found in transmitting applications. The 
reason for this is that, while oxide coat¬ 
ed cathodes are efficient, they are not 
capable of providing extremely high 
density electron currents under high vol¬ 
tage conditions. 

The outermost element Qf the valve 
is the plate, which is shown here as a 
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metallic cylinder. It may take other 
forms, but is basically a conducting 
electrode placed somewhere near the 
cathode. 

If a potential is applied between the 
cathode and the plate with such a pol¬ 
arity that the plate is positively charged 
with respect to the cathode and its elec¬ 
tron cloud, the negative electrons of the 
cloud will tend to be drawn to the plate 
by electrostatic attraction. Electrons 
reaching the surface of the plate will, if 
their approach is suitable, enter the plate 
material. 

Since electron flow constitutes the 


at three values of grid potential or 

“bias.” 

Note that at zero bias (grid at cath¬ 
ode potential), the grid has little effect, 
merely causing a slight physical obstruc¬ 
tion to the electrons moving to the plate. 
At increasing negative bias, however, 
the electrons are repelled by the grid 
wires, and fewer electrons are able to 
pass between the grid and on to the 
plate. Due to its negative charge, each 
grid wire effectively “grows” in size, so 
strangling the plate current! 

You may care to picture it alterna¬ 
tively as a sort of thickening “skin” of 
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Figure 3. Typical 
triode amplifier 
circuits showing 
two different 
methods of ob¬ 
taining bias. The 
arrangement at 
(b) is the more 
popular one. 
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passage of electric current, this means 
that a cathode-plate current has been 
produced, and this can be verified by a 
current meter inserted in the external 
plate-cathode circuit. Thus we can say 
that, if a voltage of the stated polarity 
is applied between the heated cathode 
and the plate of a valve, it will pass cur¬ 
rent and behave as if it were a conduc¬ 
tor. 

The plate-cathode circuit will exhibit 
a resistance, called the plate resistance, 
defined as the dynamic relationship be¬ 
tween the applied voltage and the cur¬ 
rent produced. The actual resistance ex¬ 
hibited will depend upon the cathode 
temperature (controlling the density of 
the electron cloud) and the applied vol¬ 
tage (controlling the attractive power of 
the plate), and is thus called a two-factor 
non-linear resistance. We will consider 
olate resistance in a little more detail 
later on. 

THE GRID 

The remaining element of the triode 
valve is the grid, which is a light metal 
spiral or mesh positioned between the 
cathode and plate. By applying a suit¬ 
able voltage between the grid and the 
cathode, the cathode-plate electron flow 
can be controlled, with the result that 
the grid is often termed the “control 
grid.” 

If the grid is merely connected to the 
cathode, it is effectively at the same 
potential as electrons in the electron 
stream (or very close to this potential, 
according to the grid-cathode distance 
compared with the size of the space- 
charge electron cloud). Thus it has neg¬ 
ligible effect upon the plate current. 

If the grid is made negative with re¬ 
spect to the cathode, however, it tends 
to repel the electrons back to the cath¬ 
ode, by reason of electrostatic repul¬ 
sion (like charges repel). Due to the 
small grid-cathode spacing, a small nega¬ 
tive grid voltage is able to reduce the 
plate current considerably in this way, 
even though the plate may be highly 
positive. 

Figure 2 attempts to show this effect, 
and represents conditions in the valve 


negative repulsion field, whose thickness 
depends on the applied negative bias. 

When the grid potential reaches a 
critical negative value, plate current is 
stopped entirely and the valve is said to 
be cut off. This bias level is termed the 
“cut-off bias.” 

As one would expect, the amount of 
control over plate current possessed by 
the grid depends upon a number of fac¬ 
tors: the size of its conductors, their 
spacing, and the grid-cathode distance. 
In general, greatest control occurs with a 
large number of grid conductors, spaced 
closely together and as close as possible 



Figure 4. A simplified explanation of 
the three main modes of vo/ve oper¬ 
ation. Classes "A" and "B” are 
commonly used in audio systems, 
class "C" in RF circuits. 

to the cathode. Valves designed for 
specialised application may incorporate 
variable spacing of the grid conductors 
to produce a variable control charac¬ 
teristic and/or a cut-off bias of very 
large (negative) value. 

If the grid is made positive with re¬ 
spect to the cathode, it behaves as a 
plate, and draws current. It also gradu- 
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AMPLION 


(A/SIA) Kl T. LI U. 

29 Majors Bay Road, Concord, Sydney, N.S.W 
Phone 73.1227. 


f STEREOPHONIC 
CARTRIDGES 


GP73 Series, Turnover stereophonic 
cartridge, plays ail types of recordings. 
GP73-2. Medium output. GP73-5. High 
output. Available with standard I" 
mounting bracket (type A), or special 
mounting bracket for end mounting (type 
B). 

PRICE: Twin Sapphire Styli £3/6/-. 
Sapphire/diamond Stylus £7/13/6. 

GP71 Series. Cartridge plays stereo and 
L.P. recordings, non-turnover type. 
PRICES: GP71, with Sapphire Stylus, 
£3/6/-. GP71, with Diamond Styli, 

£5/16/6. 

GP81, Turnover stereophonic CERAMIC 
Cartridge, ideal for hot and humid con¬ 
ditions. Plays all types of recordings. 
Universal mounting bracket. 

PRICE: Twin Sapphire Styli £3/19/6. 
Sapphire/diamond Stylus £7/19/6. 


Send now for your copy of the new Acos price list. 


W \REPLACEMENT CRYSTAL 
CARTRIDGES 


GP67-1G. A high-quality monaural 
turnover cartridge with an extended fre¬ 
quency response and excellent tracking 
capabilities. A standard replacement 
crystal cartridge for most players and 
changers. Replaces HGP37 and GP65 
series. Standard 1" mounting bracket. 
Improved performance. 

PRICE: 

Twin sapphire Styli £2/18/6. 
Sapphire-diamond Styli £4/19/6. 


GP67-2G. High gain turnover crystal 
Cartridge, suitable for reproducing stan¬ 
dard and microgroove recordings with 
low gain amplifier. 
price* 

Twin Sapphire Styli £2/3/-. 
Sapphire/diamond Styli £4/4/-. 


HGP39. Crystal Cartridge. Available 
for standard or L.P. recordings for use 
with HGP20 and HGP40 Pick-up Arms. 
PRICE* 

Single Sapphire Stylus £3/12/6. 

Single Diamond Stylus £5/13/6. 


ally loses its control over the plate- 
cathode current to a degree depending 
upon the circuit conditions and the valve 
construction. For these reasons, it is 
usual to operate a valve with a potential 
on its grid positive with respect to 
cathode. 

The effect of grid voltage control ol 
plate current is expressible in terms oi 
the plate current change produced by £ 
given change in grid voltage, or in other 
words, in terms of a current-to-voltage 
(increment) ratio. 

As you may recall, such a ratio may 
be described as a conductance—not a 
normal conductance, however, since the 
voltage and current compared are in 
different circuits. Rather, it is termed 
the “transconductance,” and is measured 
in milliamps-per-volt or “micromhos,” 
the last named being expressed as a 
single figure equal to the number of 
microamps-per-volt. 

QUIESCENT BIAS 

When a valve is used as an amplifier, 
it is usual to apply a fixed negative volt¬ 
age or “quiescent bias” to the grid. This 
bias has a value depending upon the 
type of operation desired, and we will 
discuss bias points a little later, but for 
the present assume that the bias is some¬ 
where midway between zero and the cut¬ 
off bias. Such a bias will allow the signal 
voltage to swing the grid voltage up and 
down without sending the grid positive 
or into cutoff. It also keeps the plate 
current to a reasonable average value. 

We are now in a position to examine 
the way by which a valve produces an 
amplified signal from a small signal 
applied to its grid. Figure 3 gives the 
schematic circuit of an amplifier stage 
which will serve to illustrate the discus¬ 
sion. 

Two versions of the circuit are given, 
showing the two common methods of 
applying the bias to a valve. In the first 
or “fixed” bias system, the negative 
quiescent bias voltage is derived from a 
battery or power supply, and applied to 
the grid through an isolating resitor Rg. 
The resistor is necessary to prevent the 
bias supply from shunting any input 
signals to earth. Note that the positive 
side of the bias supply is earthed, com¬ 
pleting the bias circuit to the earthed 
cathode. 

The second, or “cathode resistor bias” 
system (also called “self-bias”) uses a 
resistor placed in the cathode lead to 
develop a bias voltage. This time the 
grid resistor Rg is taken directly to 
earth, but the cathode has a resistor Rk 
placed in series. The resistor is chosen 
so that for the required quiescent plate 
current, the voltage drop across the re¬ 
sistor equals the required bias voltage. 
In other words, the valve develops its 
own bias voltage across Rk, which is 
bypassed for AC by Ck, This large 
capacitor, when charged, maintains the 
bias during variations in plate current. 

Note that since the valve simply re¬ 
quires a “grid negative-with-respect-to- 
cathode” condition, it does not matter 
how the bias is obtained. With fixed bias 
the grid is made negative with respect 
to the earthed cathode, but the self-bias 
method achieves the same effect by 
placing the cathode a few volts positive 
with respect to earth and the grid cir¬ 
cuit. 

Either method, or any other method 
which produces the same effect as far 
as the valve is concerned, is equally 
valid. 

The actual amplification process takes 



















place in the following manner: A small 
alternating voltage applied to the input 
terminals is applied in turn to the grid 
via the coupling capacitor C-in. The 
grid voltage thus experiences a variation, 
since it is the sum of the signal and bias 
voltages. 

This grid voltage variation causes a 
corresponding variation in the plate cur¬ 
rent of the valve, to a degree depending 
upon the transconductance. 

By placing a resistor RL in the plate 
lead, the varying plate current is made to 
produce a varying voltage drop. The 
voltage variation (i.e., the AC compon¬ 
ent) is transferred by C-out to the out¬ 
put terminal, leaving the average voltage 
drop (i.e., the DC component) behind. 

Thus the output voltage amounts to 
the alternating component of the volt¬ 
age drop in the load RL caused by plate 
current. As one would expect, increas¬ 
ing the value of RL will increase the 
output voltage, since the voltage drop 
will increase. Thus amplification or 
“gain” depends upon the value of trans¬ 
conductance (controlling plate current 
variations) and the size of the plate load 
RL. The value of internal plate resis¬ 
tance must be known in order to calcu¬ 
late the actual amplification, but in 
general, a large RL and a large trans¬ 
conductance produce high gain. 

RL cannot be made too large, or it 
is impossible for the valve to draw ade¬ 
quate quiescent current. Thus a compro¬ 
mise must be made in the value of RL 
and, for many voltage amplifiers of the 
type shown, it has a value of 50,000 to 
500,000 ohms. 

If the value is required to feed its 
output into a low resistance or impe¬ 
dance, some means must be found to 
satisfy the valve requirement for a high 
resistance load. A transformer provides 
this means, by transforming a low im¬ 
pedance load such (as a loudspeaker 
voice-coil into an effective high impe¬ 
dance. Alternatively, high frequency 
circuits employ a tuned circuit to pro¬ 
vide a high load impedance at a desired 
frequency. 

ONE PRINCIPLE 

Whatever the methods used, the prin¬ 
ciple still holds—for maximum gain, a 
high load is required. 

Note in passing that a phase reversal 
occurs in a valve amplifying a signal 
applied to its grid. This is because a 
positive-going change in grid voltage 
produces an increase in plate current, 
which reduces the potential at the plate 
due to the increased voltage drop in 
RL. You may care to remember this 
simply as “the signal at the plate is a 
larger but upside-down version of the 
voltage at the grid.” 

The final point in our brief discussion 
of valve operation concerns the so- 
called classes of valve operation. Figure 
4 is intended to illustrate the discussion. 
The graph shown represents the trans¬ 
conductance curve, relating grid voltage 
to plate current. (Note cutoff, where the 
bias is sufficient to reduce Ip to zero.) 

If the quiescent bias applied to the 
valve is such tt&t during no portion of 
the signal cycle is the valve cut off, the 
valve is said to be biased for Class A 
operation. Thus plate current flows at 
all times when the valve operates in 
Class A. In addition, it is usual to 
place the class A operating bias at a 
fairly straight-portion of the transcon¬ 
ductance curve, to minimise distortion. 


If the valve is biased at cutoff, how¬ 
ever, plate current can only flow during 
the positive half-cycles of the input sig¬ 
nal. This mode of operation is called 
Class B operation, and is generally used 
only for push-pull circuits where the 
second-harmonic distortion produced is 
cancelled out by current from another 
valve. 

If the grid bias is made still more 
negative, plate current is only able to 
flow for a smaller-than-half portion of 
the input cycle, to a degree depending 
upon the actual bias and the input signal 
amplitude. This third mode of valve 
operation is called Class C. 

Other modes of valve operation are of 
course possible, and these are usually 
indicated by other figures (such as Class 
AB, wtih a biasing point somewhere be¬ 
tween that for Classes A and B) or 
added numerals, such as 1 or 2. The 
number 1 is taken to mean that grid 
current never flows, while the number 
2 indicates that grid current does flow 
for part of the cycle. 



ACCESSORIES 

Type 088/F 

£9/5/11 


MICROPHONES & 


Complete 
with flexible 
arm. 

Technical 
pamphlets 
will be mailed 
on request. 

Other types 
also available 
from 


CHANDLERS PTY. LTD 


Albert and Charlotte Sts., Brisbane. 
and leading wholesalers. 


for quality , . . reliability . . . durability . .. use 


MORGANITE 

■ 

INDUSTRY ENDORSED CARBON POTENTIOMETERS 


AUSTRALIA'S WIDEST 
RANGE OF CARBON 
CONTROLS FOR TV, RADIO 
AND HI-FI, SERVICES EQUIP¬ 
MENT, COMMUNICATION 
AND INDUSTRIAL 
ELECTRONICS. 

Miniature “E” series (illus¬ 
trated), 18" diameter. “A” 
series, li" diameter; tropic- 
sealed “BJ,” “LH” and “H” 
for services use. All Morganite 
potentiometers and resistors are 
fully approved by the makers 
of Australia’s finest TV and 
radio receivers. 

Resistance: 500 ohm to 5 
megohm, in 11 curves. 

Power Rating: to 1.5 watts. 

Production prototype 
samples provided on 
request. 

’Phone, write or call in today 





Mu *0-P<A : 

:;;:±rp 



Type ES 


Type TE 


Typo EP 


Type EN 


Type EL 


LI Morganite Australia 


A MEMBER OF 
THE MORGAN CRUCIBLE GROUP 


PTY. LIMITED 

SYDNEY — 67-1371 
MELBOURNE—69-6106 


Type ESL 



rfpMii 

1^^^ 1 

mM 



- 4 L 2 — 


Madia. T*l*vici*%n Jt UeJihiA *— 


10*0 

















































































































































































































































This is the finished 
stereo recorder, 
ready for mounting in its wooden 
case. Construction details will be given next month. 

Designing A Stereo 
Recorder 

Over tfie past few months, numerous requests have come from readers for details of a stereo 
tape recorder, suitable for home construction and designed around a locally available stereo 
tape deck. On first thoughts, we considered such a project as something in the nature of 
the proverbial "piece of cake"—a mere extension of one of our earlier tape recorder designs. 

How wrong can you be? 


recorder was constructed, the switch 
functions would only be slightly less 
complex than those involved in a design 
providing the possible degree of com¬ 
patibility. We could not avoid the con¬ 
clusion that flexibility of operation far 
outweighs the added complexity of the 
switch functions necessary to achieve it. 

(What are we saying? We have to 
BUILD this thing!) 

We finally resigned ourselves to the 
fact that there was little we could do 
but accept the switching pioblem, the 
task then resolving itself into working 
out the simplest (?) procedure which 
would meet all requirements. How¬ 
ever, more of this anon. 

OSCILLATOR REQUIREMENTS 

In addition to these functional difficul¬ 
ties, quite a number of other problems 
faced us and we proceeded to ask the 
following questions, fervently hoping that 
someone would be kind enough to supply 
us with the answers. 

How much output will be required 
from the bias oscillator, bearing in mind 
that four heads must be supplied com¬ 
pared to two in a mono recorder? Will 
a single bias oscillator do the job and, 
if not, what complications will follow? 

How much power output do we re¬ 
quire from each amplifier channel, re¬ 
membering that, the higher the power, 
the larger will be the output and power 
transformers? (After all, somebody 
might want to carry the recorder around 
and weight could be a consideration!) 

Will we mount the speakers in the 


S ECOND thoughts brought to light 
several problems which had not con¬ 
fronted us in the design of a simple 
mono recorder. With pencil in hand we 
sat down and began to list the various 
possible requirements of a stereo re¬ 
corder. Before long, it became apparent 
that, unless we kept a tight grip on our¬ 
selves, a stereo recorder could well 
develop into a monster, in the least 
pleasant sense of the word. 

The most obvious change was the 
addition of another amplifier and 
speaker to accommodate the second 
stereo channel. Not a difficult problem— 
just a matter of fitting it in somewhere 
and supplying the requisite power! 

SWITCHING FUNCTIONS 

Having included a second amplifier, its 
function required switching to provide 
the normal play/record facility. This 
meant that all function switching—not a 
simple matter even in a mono recorder— 
had to be duplicated. • 

In conformity with modern practice, 
the stereo deck we contemplated using 
provided for three-speed operation—7i, 
3$ and 1 7-8 inches per second. Addit¬ 
ional switching was therefore required to 
modify the replay characteristic of the 
amplifier for each speed. There was also 
the possibility of having to modify both 
the signal and bias levels to the record 
head as well—for both channels, natur¬ 
ally! 

But there’s more to come. The deck 
in question is fitted with a twin quarter- 


By Man Nutt 

track head, allowing it to record two 
pairs of stereo tracks on standard tape. 
Because of the disposition of the gaps 
(figure 1) the head can scan twin-track 
stereo tapes, or mono tapes recorded 
quarter track, half track or full track. 

If full advantage is taken of this, a 
high degree of compatibility becomes 
possible*—but at a price. The reduction 
in gap length involves a proportionate 
reduction in the amount of signal which 
can be recovered from the tape. 

This lower signal level necessitates a 
higher playback amplifier gain and a 
problem we had to face was the pos¬ 
sibility of an unsatisfactory signal-to- 
noise ratio. 

Further to the matter of compatibility, 
this can be most important in practice. 
It would be quite ludicrous to construct 
an elaborate recorder and yet be unable 
to play perfectly standard tapes from 
somebody else’s mono recorder. 

Almost equally, it would be ludicrous 
not to be able to produce a mono tape 
for someone else to play. 

Obviously it was necessary to be able 
to select both tracks simultaneously or 
independently for both playing and re¬ 
cording—unless we were prepared to put 
up with an inflexible arrangement per¬ 
mitting only “straight” stereo recording 
reproduceable only on identical 
machines. 

Even if a^ so-called “straight” stereo 
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unit or use extensions? What type of 
level indicator/s will we use? Should 
separate gain controls be provided for 
each channel? 

Are mixing facilities a necessity and 
if so, what form should they take? Fin¬ 
ally, but by no means of least import¬ 
ance, what physical proportions and lay¬ 
out will we adopt? 

We inquired around for a while, but 
since little seemed to be forthcoming in 
the way of proven answers we decided 
that we had to work things out for 
ourselves. As a starting point we drew 
up a list of what we considered to be 
typical specifications for the type of 
stereo tape recorder required by an ad¬ 
vanced audio enthusiast. 

SPECIFICATIONS 

(1) A completely portable, self-con¬ 
tained, quarter-track stereo tape record¬ 
er, with provision for multi-speed opera¬ 
tion. 

(2) Possessing compatibility with ex¬ 
isting mono recorders, thereby permitting 
complete interchange of tapes without 
sacrificing the basic quarter-track stereo 
facility. 

(3) Providing two separate play/record 
amplifier channels with balance control. 
Power output from each channel ade¬ 
quate for general listening purposes with 
provision for external speakers or a,'sig¬ 
nal line to external amplifier systems. 

(4) Complete mixing facilities for 
either stereo or mono pickups and micro¬ 
phones. 
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(5) Recording signal monitored by the 
internal speakers, with the monitoring 
level adjustable. 

(6) Record signal level indicated by a 
meter movement or tuning indicator 
valves. 

We recognised the fact that individual 
constructors would have their own ideas 
on what should and should not be in¬ 
cluded in a design of this nature but, at 
the same time, we felt that the require- 
iments listed were basic and that refine¬ 
ments could quite conceivably be added 
as desired. 

SELECTING THE DECK 

Our next move was to find a suitable 
tape deck and here we were somewhat 
limited in our choice as the current 
market is not exactly saturated with 
stereo decks. We selected a Collaro 

“Studio” Tape Transcriptor, available at 
a reasonable price, and fitted with a 

quarter-track head assembly. This as¬ 
sembly, incidentally, can be substituted 
for a standard half-track assembly, if 

desired. 

We then set about investigating more 
closely what we considered the most dif¬ 
ficult task, namely, the switch functions. 

Tape speed selection is accomplished 
mechanically on the Collaro deck, oper¬ 
ation being controlled by a three-position 
switch. An extension shaft extends be¬ 
neath the switch so that wafers may be 
added to change the replay characteris¬ 
tics for each speed. If it became neces¬ 
sary to change the record and bias levels 
as well we felt it would not be too diffi¬ 
cult to add an extra wafer. 

One point we overlooked for a while 
was the rather obvious fact that the 
clicker plate operated over 60 degrees 
between each of the three switch posi¬ 
tions, whereas a normal “Oak” type 
wafer operates over 30 degrees between 
positions. This meant that a five-position 
switch would be necessary in order to 
obtain three workable positions. 

This being the case, only two switch 
poles could be accommodated on a 
single wafer and we envisaged a switch 
of some considerable size if the extra 
functions became necessary. It ultimately 
transpired that our fears were ground¬ 
less, bias and level switching not proving 
to be essential. We were able therefore, 
to settle for a single two-pole, five-posi¬ 
tion wafer. 

Certain requirements, such as the re¬ 
play compensation constants and record 
pre-emphasis network had already been 
calculated in our earlier designs and we 
felt that there would be little to gain by 
duplicating this work if it could simply 
be adapted. Such proved to be the case 
and, with minor modifications, these cir¬ 
cuits remained much the same as in our 
mono designs. 

INSTABILITY 

Passing on to the function switch, we 
could not see any solution to the num¬ 
ber of switch poles required for this 
operation. The difficulty was accentu¬ 
ated somewhat by the fact that the one 
switch was required to handle both low- 
level signals to the pre-amplifiers and 
high-level signals from the output stages. 
Unless considerable care was taken, in¬ 
stability was bound to occur. 

The complete switch finally resolved 
into four 3x3 wafers and we were able 
to overcome the likelihood of instability 
by placing a shield plate between the two 
upper and two lower wafers. This plate, 
incidentally, became the common earth 
point for all pre-amplifier wiring. 
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A considerable amount of time and 
discussion was given to the size and lay¬ 
out of our recorder. Many commercial 
models, while giving excellent perform¬ 
ance electrically, are either a service¬ 
man’s nightmare or so bulky and .heavy 
that they can no longer be truly classi¬ 
fied as “portable.” We endeavoured to 
arrive at a layout which would be easy 
of access and yet retain a physical size 
permitting easy transportation. 

As the drive functions of the Collaro 
deck, operated by press tabs, were locat¬ 
ed along the front edge of the deck, it 
seemed logical to us that the amplifier 
controls could well be arranged symmet¬ 
rically along either side. We favoured 
a wide layout rather than a deep one, 
both for aesthetic reasons and the fact 
that such a shape makes for easier carry¬ 
ing. 

The deck was fitted into a cut-out 
made in a steel panel approximately 19in 
by 13in. 

The power supply and output stages 
were assembled on an L-shaped chassis 
fastened to a bracket under the left-hand 
end of the deck. At the opposite end, 
the pre-amplifiers and bias oscillator 
were assembled in a similar manner. To 
add rigidity, two brass rods were used 
to join the bottom edges of the mounting 
brackets and a panel added at the rear 
to hold the external speaker and ampli¬ 
fier jacks. 

This arrangement permitted the 
speakers to be mounted along the front 
of the deck between the two chassis. All 
the interwiring between the two sections 
of the amplifiers was laced into one 
cable form. We made free use of ter¬ 
minal boards as, by this means, the 
wiring was simplified and we felt this 
was a real factor to be considered if the 
design was to be duplicated by our 
readers. 



Fig . 7 illustrates the normal head 

position for a quarter track tape, 
while Fig. 2 indicates how it is pos¬ 
sible to replay a standard half-track 
tape using the same head . 

By suitably laying out these boards, it 
became a relatively easy matter to 
change the design for use with a mono 
deck if such was desired. This will be 
evident from the panel diagrams to be 
given later. 

We considered mounting the power 
supply directly under the deck but, even 
using a shielded power transformer, 
tentative tests indicated that hum pickup 
in the heads was quite severe. Normal 
practice dictates that the power trans¬ 
former be left unmounted until final 
testing, when it may be oriented for 
minimum hum pickup. This precaution 
proved unnecessary, although it may be 
essential in other cases. 
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Several other factors can also in¬ 
fluence the hum level in audio equip¬ 
ment of this type and we were careful 
to take the standard precautions, par¬ 
ticularly with respect to earthing. Even 
so, we were troubled initially with both 
hum and instability until we tracked 
down the cause, namely, earth loops and 
common returns. 

Earth loops can introduce hum into 
the amplifier system due to the difference 
in AC potential existing between two 
separate earth points on a common 
chassis. These potentials are usually 
caused by eddy currents flowing in the 
chassis material, induced from either 
power transformer or filter chokes. For 
this reason, single point earthing is 
always advocated for the low level stages. 

COMMON IMPEDANCES 

Instability often results from coupling 
between stages due to feedback voltages 
being developed across the common 
power supply impedence. In order to 
eliminate this effect, decoupling is norm¬ 
ally employed in the HT line to the 
preamplifiers. A point worth noting is 
that coupling can also take place due to 
voltages being developed across common 
earth return impedances. 

In this instance, there is no “cure” as 
such and it becomes a matter of avoid¬ 
ing it in the first place by layout and 
wiring design. Output stage earthing 
should be kept separate from preampli¬ 
fier stage earthing as far as possible. In 
a recorder, however, the situation is a 
little more complex as the record/play 
head is associated with both the input 
and output circuitry and it becomes a 
difficult matter to meet both require¬ 
ments of single point earthing for low 
level stages and separate earth returns. 

We found that the latter requirement 
was the most inflexible of the two and 
that, normally, some relaxation could be 
made to the rule of single point earthing 
without the hum level rising unduly. 
Even so, we adhered as closely as pos¬ 
sible to the ideal, but, of necessity, some 
compromises had to be made. 

A deal of thought was given also to 
the switching arrangement which would 
permit the most flexible operation of 
both play and record facilities. We 
decided finally to provide an extra switch 
to select the appropriate track or tracks 
to be used and marked it “Upper,” 
“Stereo” .and “Lower.” 

PARALLELED OUTPUT 

For mono recording, either upper or 
lower track, the output of both ampli¬ 
fiers was paralleled and fed to the select¬ 
ed head. This method permits full use of 
the mixing facilities in both channels. 
When recording stereo, the amplifier 
outputs remain separate and are fed to 
their respective heads. 

During the replay of mono tapes or a 
single track of a stereo tape, the output 
of the selected replay head is fed to both 
replay amplifiers. In this way, the second 
channel does not lie idle and effectively 
doubles the available power output. 
The amplifier inputs are separated for 
stereo replay, each channel being con¬ 
nected to its appropriate head. 

A simple balance control was con¬ 
nected between the grids of the output 
stages and* functioned in both the record 
and play positions while the channel 
selector switch was in the “Stereo” 
position. The centre arm of the control, 
normally earthed, was open circuited in 
both mono positions so that there was 
no possibility of an ‘improper setting 
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GUARANTEE 

1 You never pay a penny for service on your fape recorder 
| from MAGNETIC SOUND, this is fhe meaning of our 12 monfhs' 
| unconditional guarantee and lifetime free service cover on 
I new machines. When we say 12 months' guarantee covers 
| everything we mean everything, handles, knobs, bearings, 
| motors, etc.—everything, No other firm matches our lifetime 
| free service which virtually, as it states, covers the entire 
| life—be it 20 or 30 years of your tape recorder. 

I If any other store can match our guarantee and service and 
i at prices lower than ours, we will refund double the difference. 


At Magnetic Sound Industries you 
choose trom Australia's largest 
range ot Tape Recorders. But 
that's not all—at Magnetic Sound 
you get 12 months Guarantee and 
Lifetime Free Service at no extra 
cost... 
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his fully transistor- 

ised machine gives ^ 

amazing perform* y]** 1 * 1 **: K V^ 
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a Magic Eye record- 

ing level indicator. &&& 

Weight only 81b. 

Size: ll'/jin x 7in x HHHHHbmHHHHbHHHHHI 

4in. 

• Record lock button to prevent accidental erasure, 
• Inbuilt loudspeaker. 

• Pause Control. 

• Tone Control. 

• Magic Eye recording level indicator. 

• Recording Monitor through loudspeaker. 


With the Elizabethan 

k;' I Popular you can 

Jj now record with 
| FREE lead direct 

K .;|f§ from the television, 

radio or radiogram, 
'X—— u . . all the music or 

speech you want. 
^ ^ w ‘ n f rac ^ s ?fve you 

three hours' playing 
time, and the large 

speakers give excellent reproduction. Comes complete with 

tape and microphone. 

• Wooden case for superb tonal quality, with two-tone 
vynl covering. Gold trim and speaker grille. 

• Outlet for extension speaker and monitor earphones. 

• Magic Eye recording level indicator. 

• Record lock button to prevent accidental 

erasure. flf)( 

• Fast forward and rewind. yil#» 


4-track, 12 hours' 
playing time. 2 

speeds — 1-7/8, 3% 
i.p.s. with Stereo¬ 
phonic playback, 
automatic stop. Fre¬ 
quency range 50- 

15,000 CPS. One of 
the many nice things 
about owning a 

Grundig is that you 
know you have the 
best. 


4 track, 7 hours' g - 

playinq time. A fi \ : 

superlative machine H X^™^ 

in the Grundig tradi- S X 

tion. Frequency \ 

Range 50-15,000 \ 

CPS. Instant selec- BA _.*»'". 

tion of any recording 
from 1,200ft of tape. 

Price includes micro- 

phone and tape. _ 

Weight 21 lb. iMMM 

• Magic Eye recording level indicator. 

• PA facility. 

• Automatic stop. 

• Extension loudspeaker. 

• Attractive two-tone grey vynl and metal case. 


Trick recording, 


Programme indicator. 

Automatic microphone. 

PA facility. 

Magic Eve recording level indicator. 

For the musician, double recording is possible, in other 
words, you can record one instrument first and then listen 
to what you have played, then record on top of it with 
another instrument. 4 if ft ___ 

Attractive two-tone grey vynl and metal case. 10# yfl# 


£ 139 / 10 / 


FREE CATALOGUE 

The first complete tape recorder catalogue ever to be produced. 
Another M.S.I. service — packed with over 30 illustrations. In¬ 
teresting comment and hints. 

Please forward me without obligation your free M.S.I. tape recorder 
catalogue. 

NAME ... 

ADDRESS .... 

..STATE ... 


SYDNEY AND WOLLONGONG 

387 George Street, Sydney • BX 3371-6 
Piccadilly Centre, Wollongong • 2-5525 
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earthing one or other of the channels. 

Since it would not normally be pos¬ 
sible to achieve wide speaker separation 
in a self-contained unit of this type, we 
recognised that much of the stereo effect 
would be lost. For this reason, we de¬ 
cided that external speaker jacks should 
be provided and high impedance outputs 
also made available for connection to 
external amplifiers, which could provide 
greater power output with speakers to 
match. 

This being decided, we felt that the 
power output of the internal amplifiers 
need only be in the order of a watt or 
two each, sufficient to cope with routine 
replay requirements. 

A further advantage of low power 
operation was that the current require¬ 
ments could be kept reasonably low and 
this in turn meant that the size of both 
power and output transformers could 
be reduced to a minimum. By suitable 
selection of operating conditions, it was 
possible to keep the overall drain as 
low as 80mA. The use of a voltage 
doubler type supply further assisted in 
keeping down the overall weight, less 
iron being required in the power trans¬ 
former. 

RESISTIVE MIXING 

Coming now to the mixer require¬ 
ments, we decided to use simple resis¬ 
tive mixing between microphone and 
pick-up channels. Doubtless it would 
have been possible to use a more ela¬ 
borate arrangement but, as additional 
valves were required, we felt that it was 
not warranted, particularly as we were 
running close to the maximum heater 
rating of the power transformer. 

In practice we found that resistive 
mixing functioned quite satisfactorily 
with negligible interaction between con¬ 
trols. 

Attention was given to the possibility 
of providing separate microphone and 
pick-up gain controls for each channel. 
While such a method is doubtless the 
most flexible, operating difficulties had 
to be considered and we imagined the 
operator of such a machine, with shoes 
and sox off. frantically twiddling all the 
gain control knobs with both hands and 
feet, in order to keep the channels bal¬ 
anced. 

DUAL CONTROLS 

Panel space was another considera¬ 
tion and if the controls were to be 
grouped logically and yet not be over¬ 
crowded, it added up to a stong case 
for combining the gain controls of both 
channels into dual potentiometers, one 
for microphone and one for pick-up. 
The microphone gain control also 
doubles as the replay gain control. 

We thought it a worthwhile facility 
to use the internal speakers as record 
signal monitors and, for this reason, they 
were left in circuit during the record 
function. Some control over the moni¬ 
tor level was essential, however, as 
trouble could well be experienced due 
to feedback from microphones in the 
immediate vicinity. 

We switched a low resistance dual 
potentiometer across the speaker trans¬ 
former secondaries and connected the 
voice coils to the moving arms. By this 
means it was possible to vary the monitor 
level from zero to maximum with little 
effect on the record signal level. The 
gain control was switched out during re¬ 
play and the circuit reverted to its nor¬ 
mal connection. 


The problem of a suitable level indi¬ 
cator occupied us for some time. It is 
in this regard that personal choice is 
most likely to be the biggest deciding 
factor. We finally settled upon a meter as 
the indicating device, reading the level 
in the selected channel while recording 
mono and in a combination of both 
channels when recording stereo. 

This arrangement gave an accurate 
indication of the peak level going on to 
the tape but gave no indication of bal¬ 
ance. We felt that if such an indicator 
was warranted, then two “magic eye” 
indicators should be employed, mounted 
side by side. . Several types of indica¬ 
tors have been developed for this type 
of service in which the relative level is 
indicated by the length of an illuminated 
strip within the envelope. One such valve 
of this 'type is the EM85, available 
locally. 

It would be necessary to provide some 
form of level calibration marks along¬ 
side these indicators and even then, 
accurate reading would not be easy. We 
leave it entirely to the individual con¬ 
structor to decide which is the most 
important facility to be indicated, bal¬ 
ance or level. 

We felt that the monitoring speakers 
would provide a sufficiently good indi¬ 
cation of balance as to preclude the use 
of some additional form of indicator. 
(Another alternative for those who have 
decided that the switching is not vet 
sufficiently complex is to provide a three 
position metering switch to read the level 
in each channel separately or in com¬ 
bination.) 

OSCILLATOR WAVEFORM 

One further point remains, notably 
the bias oscillator. As mentioned earlier, 
sufficient power must be provided to 
supply the correct level to both erase and 
record heads. As the load require¬ 
ment increases in a single-ended oscilla¬ 
tor, it becomes increasingly difficult to 
maintain a good waveform. Conse¬ 
quently, a point is reached where, al¬ 
though the power level may still be ade¬ 
quate, the amount of distortion intro¬ 
duced becomes excessive. 

A satisfactory solution was found by 
using a push-pull oscillator and we re¬ 
sorted to this method of overcoming 
the problem. A bias coil was obtained, 
complete with secondary winding de¬ 
signed to match the erase head imped¬ 
ance and suitable tapping for connection 
in a push-pull circuit. The valve we 
chose was a small industrial type twin 
tetrode, type QQE03/12 and this prov¬ 
ed more than adequate for the task in 
hand. 

It was possible to obtain more than 
the required power level without distort¬ 
ing the waveform in any way even 
though, ultimately, we had to unbalance 
the circuit somewhat by feeding both 
record heads from the one side of the 
oscillator tuned circuit. This became 
necessary when we ran into bias phas¬ 
ing problems. 

Originally one head was fed from each 
side of the tuned circuit, thus maintain¬ 
ing balance, but in the mono position, 
both heads were connected in parallel 
and the two bias voltages were brought 
together 180 degrees out of phase, 
thereby effectively cancelling each other. 

Feeding both heads from the same 
side of the tuned circuit neatly eliminat¬ 
ed this trouble and caused negligble up¬ 
set to the bias waveform. In the mono 

(Continued on Page 77) 



HIGH-FIDELITY 

EQUIPMENT 
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MUSIC LOVERS 

Complete STEREO HIGH-FIDELITY 
OUTFITS are now available at a 
price you can afford. 

Our basic unit is priced at only 
£115 and comprises:— 

1 Mullard 4-4 Stereo Amplifier 

1 Dual 1007 Record Changer/Pl^yer 
on base 

2 Goodmans 10" Wide Range 
Speakers 

2 Craftsman finished Speaker 
Enclosures. 

Our special "Chairside" Cabinet to 
house your Amplifier and Record 
Player, if required. Priced at only 
£18/10/-. 


Stocks of all leading makes of 
quality equipment are always 
available, including such famous 
names as:— 

QUAD, ROGERS, DECCA, GOOD- 
MANS, FERROGRAPH, DUAL, GAR¬ 
RARD, MIL, AEGIS, PHILIPS, ETC. 


A complete range of "SCOTCH 
MAGNETIC TAPE" is always avail¬ 
able. 

EASY TERMS ARE AVAILABLE ON 
ALL EQUIPMENT 


Mail orders specially catered for! 
Write, telephone or call for com¬ 
plete listing of all equipment 
stocked. 


TRADE ENQUIRIES WELCOME 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 


175 Phillip Street, Sydney 
Telephone*: BW 3718—BW 3926 

SYDNEY'S LEADING HIGH-FIDELITY SPECIALISTS 













You don’t have to wait with SCOPE ... the 
soldering iron that’s hot in six seconds! SCOPE 
is fast heating ... the heat is generated 
directly at the tip and is then conveyed to the 
work. The SCOPE tip does not radiate heat in 
all directions ... it allows fast, accurate soldering 
even in confined spaces. 


SCOPE is a new concept in soldering irons 
. . . designed for time saving, accuracy and 
continuous work. 

SCOPE is convenient—with the heat 
localised at the tip, the iron can be used in 
a maze of delicate wiring without 
fear of burning the insulation of the 
wire or adjacent components. 

SCOPE is the most widely used soldering iron 
in Australia now being exported to England 
and America. 

SCOPE is available throughout Australia and 
New Zealand ... ask for a demonstration 
and prove SCOPE'S outstanding exclusive 
features. 


SUITS US 


FAST! 


LIGHT! 


sm 



Be sure you get 
a genuine National 
Scope Transformer 


LIGHT— 

There’s no wrist fatigue, no heavy weight to lift, 
no heavy cable to drag. SCOPE is the light 
soldering iron . . . weighs only 3 l / 2 ounces. 

SCOPE gives the same performance as an iron 
rated to 150 watts, yet allows greater accuracy, 
more constant operation. 

SAFE— 

SCOPE operates from the extremely low voltage 
provided by the National Scope Transformer. 
SCOPE only requires 3.3 volts, while the National 
Scope Transformer is specially designed for 
maximum protection on the mains input side. 


Scope Iron and 
National T ransformers 
are 

FULLY 

GUARANTEED 


SCOPE SOLDERING IRON 

AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES 


PTY. LTD., THE CRESCENT, KINGSGROVE, N.S.W. 50-0111- 

VICTORIA: AUSTRALASIAN ENGINEERING EQUIPMENT CO. PTY. LTD., 202 BELL ST., PRESTON 44-0491 


Australian and Overseas Agents: 

WM. J. McLELLAN & CO 
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FROM THE SERVICEMAN 


VALUE OF A CUSTOMER'S STORY 

The subject of customer/serviceman misunderstandings is under 
discussion this month, mainly because a couple of typical incidents suggest 
that this is still quite a serious problem. On purely technical lines there 
is an interesting story about a TV set with faulty vertical hold. 


O N many previous occasions I have 
emphasised the need to avoid cus¬ 
tomer/serviceman misunderstandings; the 
kind of thing which convinces the cus¬ 
tomer that the serviceman is grossly dis¬ 
honest, but which is really due to the 
fact that the serviceman just can’t be 
bothered finding out why the customer 
brought the set to him in the first place. 

I make no excuse for flogging this 
theme. I will continue to flog it while 
ever I hear stories—and I hear them all 
too frequently—about customers who 
pay substantial sums in service fees but 
complain that “the set’s just as bad as 
ever.” 

Why does it happen? Sometimes it 
may be straight out technical incompe¬ 
tence; at other times it may be sheer 
bad luck (the apparently sound compo¬ 
nent which fails a few days after service 
is a hazard we all have to face). More 
usually, it is due to the haphazard ap¬ 
proach to the job which so many service¬ 
men adopt. 

FALSE ASSUMPTION 

They assume, quite wrongly, that a 
routine test will reveal everything that 
can possibly be wrong with the set, com¬ 
pletely ignoring such problems as inter- 
mittents, local interference, customer 
ignorance of control functions, etc. 

They also assume that all customers 
are congenital idiots; that nothing they 
have to say can be of the slightest value 
to them, as servicemen. They make no 
attempt to record, or even listen to, the 
customer’s version of what is wrong. 

Now I freely admit that customers can 
be a trial in this respect. It must be 
taken for granted that they have little 
technical knowledge, and that they will 
invariably get their terms hopelessly 
mixed in an effort to explain, their prob¬ 
lem. In fact, many of them feel so inade¬ 
quate that they will not venture any sug¬ 
gestions unless encouraged. 

Many a time, as I have related in vari¬ 
ous stories, I have had to almost prise 
information out of a customer, or been 
amused or exasperated in turn at their 
efforts to get their problem across to me. 

But this is no excuse for ignoring what 
they have to say. Customers are real 
people and they seek the serviceman’s 
aid because they have a real problem. 
It is the serviceman’s job to learn what 
that problem is, and to treat it as the 
major reason why the set is on the 
bench. Other faults may be found and 
fixed as a matter of course, but the job is 
not finished until the cause of the ori¬ 
ginal complaint is located and fixed. 

And what brought all this on? Two 
incidents as a matter of fact. One con¬ 
cerned an in-law whom I saw for the 
first time in many months at the usual 
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family get-together for the festive season. 
He lives many miles up the coast, so it 
is not surprising that we see each other 
only at rather rare intervals. 

His problem concerns a typical mantel 
set which, as nearly as I can tell, is 
suffering from intermittent instability, 
with predictable temperature reaction. 
Or, as he put it, “It often howls for 
about half an hour after I switch it on, 
till it gets really warmed up, then it’s 
O.K.” 

Oh, yes, he’d taken it to the local 
serviceman. Twice in fact, and on each 
occasion it apparently had been over¬ 
hauled, aligned, etc., then returned in 
exchange for a suitable fee. But the 
fault remains, and the serviceman seemed 
unwilling or unable to do anything about 
it. 

So, the next time I head north for a 
long weekend, I shall be packing a multi¬ 
meter and whatever else I can manage, 
in the hope that I can find the trouble 
on the spot. If it’s a real “stinker” I 
shall bring the set back but, one way or 
another, I feel bound to try to erase 
some of the bad will concerning service¬ 
men in general, and which characterises 
the current outlook of said in-law. 

Doubtless, the problem will yield to 
suitable treatment, but I can’t help won¬ 
dering about those people who have no 
in-laws to whom they can turn with 
such problems! 

The second incident was a workshop 
case. It concerned a tuner belonging to 
an audio fan, and forming part of a 
fairly complex setup. The complaint: 
“It cuts out on 2BL and 2FC. Not all 
the time, but whenever—so it seems— 
I want to hear a special program.” 

And he went on to say, rather point¬ 
edly, I thought, that he had already 
taken it to one shop, been charged an 
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appropriate fee, and received not one 
measure of benefit from the job. I 
didn’t need to be told that here was a 
disgruntled customer; one whom I could 
probably keep for all time if I did a 
good job, but just as surely lose if 1 
didn’t. 

Technically, it sounded like a push¬ 
over. If it hadn’t been for the previous 
failure I would have been prepared to 
wager long odds that it was simply a 
sick converter valve, probably .coupled 
with local line voltage variation, which 
caused it to come good or fail, accord¬ 
ing to whether the former was high 
or low. 

STILL POSSIBLE 

In fact, I still strongly suspected that 
this might be the trouble and made my 
preliminary tests on this basis. First, the 
valve was checked, and, for what such 
tests are worth, they indicated that emis¬ 
sion, etc., was normal. While not con¬ 
clusive, it meant that, barring a freak 
fault, it was unlikely to be the trouble. 

The tuner did not have its own power 
supply, so I had no way of knowing 
whether the one from which it worked 
was really delivering the voltage it 
should. However, I did know that it 
should have been around the 250-volt 
mark, so I set up the bench power 
supply to deliver this value and pro¬ 
ceeded to check the unit on the air. 

As far as I could determine, there 
was nothing whatever wrong with the 
thing. Alignment, sensitivity and general 
performance were excellent. It was not 
difficult to imagine the previous service¬ 
man passing it as “100 per cent O.K.” 

The only thing which prevented me 
from making a similar mistake was the 
knowledge that the owner was dissatis¬ 
fied. 

Considering the possibility that the 
power supply might be at fault, I de¬ 
liberately dropped the bench supply to 
150 volts, reasoning that, if it was much 
less than this in the main amplifier, then 
there was a good deal more to worry 
about than just the tuner. At the same 
time I thoroughly checked the HT line 
within the tuner, particularly a decoup¬ 
ling network, and made sure that noth¬ 
ing was amiss in this regard. 

Once again the unit came through 
with flying colours, and nothing I could 
do would re-create the problem of which 
the owner complained. It seemed most 
likely that the amplifier would also have 
to be checked and the pair run in com¬ 
bination until the fault showed. 

CUSTOMER ADVISED 

With this idea in mind, I rang the 
owner and explained the position. He 
was quite agreeable to remove the 
amplifier from the cabinet and bring it 
into the shop in a few days’ time, when 
he would be passing that way. In the 
meantime, I would continue to run the 
unit and hope that something might 
show up. 

This all seemed perfectly straight¬ 
forward and might have gone exactly as 
planned, except for a chance remark the 
owner had made when discussing re- 
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pay no warehousing charges 


America's finest 
professional quality 
recording tapes at 
lower prices than 
you're used to paying 


Look at these FERROOYN AIVSIO 
prices—compare them with other makes THEN SAVE YOURSELF ££’s 


G big features of 

BRAND 5 

NEW, IMPROVED, EXCLUSIVE, DRY SYNTHETIC LUBRICANT 
No squeal, no gumming of heads, vastly reduced head wear. 

NEW, HARDER, SCRATCH-RESISTANT FORMULATION 
No flake-off, peeling or deposit on guides and heads. 

INCREASED OUTPUT 

Reduced distortion at same recording level. 

IMPROVED FREQUENCY RESPONSE 
Sharper, brighter recordings. 

IMPROVED UNIFORMITY 
Lower modulation noise. 

NEW, STURDY, ONE-PIECE, QUICK-THREADING REEL OF MS-19X 
Stable, warp-free operation. 


CASH SALES 


EOELS PTY. LTD. 

88 King Street, Sydney 



Tape 

Footage 


List 

Price 

Our 


DESCRIPTION 

Reel 

Size 

Price 

1-5 

Each 

6-24 

Postage 
per Reel 

Acetate Base IV 2 mil. 

600 

5" 

26/- 

17/3 15/6 

9d~ 

Meets every professional, 

800 

53/4” 

30/- 

20/- 

18/- 

1/- , 

educational and home recording 

1,200 

7" 

41/6 27/6 

24/9 

1/- 

requirement. Low print through. 
Unsurpassed full-range recording 

2,500 

10" 

104/- 

70 /“ | 

,63/- 

2/- 

quality at minimum cost. 

Acetate Base 1 mil. 

900 

5" 

33/9 

22/6 

20/3 

9d. 

50% more recording-playback time. 

1,200 

53 / 4 " 

41/6 

27/6 

24/9 

1/- 1 

Thinner base and special coating 
processes are employed. Maximum 
economy where high strength is 
not required. 

1,800 

7" 

60/- 

40/- 

36/- 

l/~ 1 

l 

Dupont Mylar Base l l / 2 mil. 

Highest strength. Unequalled re¬ 

1,200 

7" 

56/3 

37/6 

33/9 

l/- ; 

cording characteristics. Immune to 
temperature and humidity extremes. 

Dupont Mylar Base 1 mil. 

225 

3" 

16/6 

| 

11/3 

10/- 

6d. 

Superior quality, greatly extended 

900 

5" 

41/6 

27/6 

24/9 

9d. ! 

playing time. Exceptional reliability 

1,200 

53/4" 

52/6 

35/- 

31/6 

1/- 

under adverse conditions. Mylar is 
the most permanent medium yet 
developed for magnetic recording. 
Characteristics meet the most 

1,800 

7" 

75/- 

50/- 

45/- 

1/- 

i 

critical professional requirements. 
Dupont Mylar Tensilized l /z mil. 
100% more recording-playback 
time on special process Mylar with 
twice the strength of standard 

2,400 

7" 

122/6 

67/6 

60/9 

1 /- 

| 

V2 mil. 






_| 



— send your order with cheque, money order, postal notes to 


GREEN CORPORATION LTD. 

88 King Street, Sydney. Phone BL 1989 

FD/3 
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moval of the amplifier from the cabinet. 
He had happened to mention that the 
tuner was mounted vertically, that is, 
with the dial facing upwards. Could it 
be that this operating position had some 
bearing on the problem? 

It seemed a long shot, but I had little 
to lose by trying. I propped the chassis 
upright on the bench and tuned over the 
band a couple of times. Everything 
seemed to be exactly as before and, feel¬ 
ing a trifle foolish, I pushed it all to 
one side—still vertical—and started on 
another job. Apart from tuning over 
the 2BL-2FC section of the dial from 
time to time, I paid little more atten¬ 
tion to it for the next few hours. 

However, late in the afternoon, I 
took a few minutes off to fiddle with 
it again. Twiddling the dial idly back 
and forth across 2BL, I suddenly 
noticed a faint crackling sound as the 
gang was moved. I continued twiddling 
and the crackling not only continued, 
but became noticeably worse. Event¬ 
ually, the station cut out altogether. 

FAULTY GANG? 

My immediate reaction was to sus¬ 
pect the gang; probably a faulty end 
bearing, or adjustment, such that the 
moving plates were able to drop suffi¬ 
ciently to short against the fixed plates. 
And, of course, this would explain why 
it was troublesome only in the verti¬ 
cal position. 

Unfortunately, careful examination of 
the gang failed to substantiate this 
theory. I could detect no end play in 
the shaft nor any mis-alignment of the 
fixed and moving plates. The fault was 
apparently more subtle than I imagined 
but, judging from the nature of the 
symptoms, I was still convinced that 
the gang was the culprit. 

Acting more or less on impulse, I 
disconnected the leads from both the 
aerial and oscillator sections, clipped a 
lead to the HT line and touched, it on 
each fixed plate terminal in turn. Noth¬ 
ing happened in the aerial section, even 
though I wiggled the gang over several 
degrees, but the oscillator sectiofi gave 
forth a healthy splat and a blue flash 
at the instant of connection. 

And that seemed to be that. Pro¬ 
longed wiggling brought forth nothing 
further, nor did other forms of abuse, 
such as bumping the chassis gently on 
the bench, or tapping the gang* with the 
butt end of a screwdriver. I re¬ 
connected the relevant leads and check¬ 
ed it on the air again. 

It was very much as when I had first 
tested it, with no obvious trouble of 
any kind. However, I felt a good deal 
more confident about its performance 
now than I had then, although I deter¬ 
mined to give it a prolonged test any¬ 
way, just to make quite sure. 

OWNER HAPPY 

I rang the owner and advised him 
that it might not be necessary to bring 
in the amplifier, as originally planned, 
and that in any case it would be wise 
to wait a few days before making a de¬ 
cision. He was quite happy about this 
and also that I appeared to have found 
a logical fault. 

After that it was simply a matter of 
running the set for several days, check¬ 
ing it at regular intervals, and when it 
showed no further sign of trouble, re¬ 
turning it to the owner. I followed up 
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the job a couple of weeks later with a 
routine call and was assured that there 
had been no recurrence of the trouble; 
the owner was as happy with the job as 
one could wish. 

As to the cause, I assume that it was 
a miscroscopic sliver of metal, probably 
on the cut edge of one of the plates, 
and reaching to within an equally micro¬ 
scopic distance from the next plate. It 
is also likely that there was some end 
play in the shaft, even though it may 
have been too small to detect—or even 
matter in the normal course of events. 

Thus the whole situation was so deli¬ 
cately balanced that the chassis had to 
be in a vertical position, temperatures 
may have had to be just right, and, ap¬ 
parently, a certain number of operating 
cycles were necessary for the shaft to 
settle fully against the thrust bearing 
and bring about the short. At least, on 
the evidence, that is the best suggestion 
I can make. 

But more important than a precise 
diagnosis is the moral of the story. It 
will, I trust, emphasise the importance 
of the information so many fellows 
scorn; the customer’s story. 

Lack of attention to this had already 
beaten the serviceman who went before 
me, simply because he had no idea of 
what he was seeking. It would have 
beaten me. too, had I not been more 
cautious, because all the routine checks 
failed to reveal the fault. Only the cer¬ 
tain knowledge that there was a fault 
encouraged me to stick with it in spite 
of what these checks revealed. 


call you; nine times out of ten he won’t. 

And having got that off my chest, here 
is a story concerning a TV set suffering 
from lack of vertical synch. There is 
nothing especially dramatic about it and 
mv main reason for including it is be¬ 
cause it was unique as far as I was con¬ 
cerned, and also Representative of a 
small percentage of faults which come 
into this category; unique, but not par¬ 
ticularly difficult to solve by the normal 
process of elimination. 

ROLLING 

The customer’s description of the fault 
had simply been that the picture “kept 
rolling,” and a check in his own lounge 
room showed that this was quite accur¬ 
ate. My first step was to check the hori¬ 
zontal hold control, to see whether it was 
working normally or not. and whether 
there was any tendency at all for the 
picture to lock. 

I could find nothing wrong with the 
hold control, and the picture responded 
quite normally. I could make it roll either 
way or even hold it steady with a little 
care, but there was absolutely no indica¬ 
tion of the picture locking of its own 
accord. 

These two points were important. Had 
the hold control failed to operate, it 
would have been reasonable to suspect 
the vertical oscillator circuit. A faulty 
component which caused it to run much 
too slow or too fast would prevent the 
system from locking, in spite of the 
synch, pulses. 

On the other hand, the fact that the 
oscillator could be made to run at the 



Circuit of the re¬ 
levant portion of 
the synch separa¬ 
tor section, show- 
i n g faulty 
capacitor. Weak 
pulses would lock 
only the horizon¬ 
tal flywheel sys¬ 
tem. 


And please don’t think I am preach¬ 
ing or being sanctimonious. I am simply 
pointing out one of the hazards of our 
chosen profession (if I may use the term). 
It is a hazard which is very real; it can 
trick you. the fellow down the street, or 
yours truly equally easily. And, if it 
tricks us too many times, it can ruin our 
business. 

Fortunately, we can guard against it. 
To do so we must observe three funda¬ 
mental rules, which are really only a 
summary of the story I have just told. 
They are (1) Always pay full attention to 
the customer’s complaint. Where some¬ 
one else is likely to handle the set, be 
sure that this information is included on 
the service docket or work sheet. Re¬ 
member, THIS is the reason the set 
came in for service. 

(2) Always make sure that this fault 
has been observed by the serviceman. 
Faults which are not observed are sel¬ 
dom fixed. 

And (3) where there is any element 
of doubt about the effectiveness of a re¬ 
pair, or whether the customer’s com¬ 
plaint has really been observed, make a 
follow up call in two or three weeks’ 
time. Don’t wait for the customer to 
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correct speed, but still would not lock 
suggested very strongly that it was a lack 
of sync, pulses. Observations along these 
lines, which can be made without even 
opening the back of the cabinet, often 
help a great deal in nominating the gen¬ 
eral area in which a fault will be found. 
They may also help to decide whether 
the job should be tackled on the spot, 
or shipped back to the shop where bet¬ 
ter facilties are available, a decision I 
had to make in this case. 

I was fairly familiar with this make 
and model, and was able to visualise the 
relevant section without much effort. 
It employed a 6BL8 triode-pentode as 
sync, amplifier-separator, from which a 
common sync, line ran to both the ver¬ 
tical and horizontal oscillators, the lat¬ 
ter via a sync, coupling transformer and 
a pair of diodes in a phase discriminator 
circuit. 

And, since the horizontal circuit ap¬ 
peared to be functioning normally, it 
was obvious that the sync, separator was 
delivering sync, pulses in some form. 
On this basis, the two most likely causes 
of the vertical failure were (1) failure of 
some part of the vertical sync, line, such 
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Philips sought the best means of producing the world's fastest heating 
electron tube; found it in the Harp Cathode. As developed by Philips, 
Harp Cathode tubes permit warm-up in as little as 100 milliseconds. This 
major advantage, combined with low cathode inductance, low operating 
voltage and extreme ruggedness, make Harp Cathode tubes the logical 
choice for transistorised mobile and airborne communications, and any 
other application where instantaneous response is a necessity. 

Described simply, the Harp Cathode is a flat rectangle, strung harp-fashion 
with many superfine wires. Its unique advantages are largely a function 
of this physical arrangement. Thus, the minute wire size provides a high 
surface-to-volume ratio, resulting in instantaneous availability of thermal 
energy at the emissive surface. The quantity of electrically parallel, 
directly heated wires assures low cathode inductance. The low (1.6 V.) 
filament voltage affords the closest approach to the "unipotentia!" 
cathode. Moreover, in actual tests, tubes incorporating the Harp Cathode 
have given longer service life than tubes with conventional cathodes. 

The Philips Harp Cathode, Type 8042/QC05/35 RF Power Amplifier (25 

watts Diss., 175 me. ICAS) and QQC03/14 (12 watts Diss., 300mc/s) are 
available. They are the forerunners of an entire family of Philips fast¬ 
heating Harp Cathode power tubes, which will include fast-heating versions 
of the type 6939/QQE02/5 miniature twin tetrode (7.5 W., 500mc.); and 
the 6907 double tetrode (15 W., 450mc.). 
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ask Philips about the fast-heating tube best suited to your particular application 
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Electronics Division of Philips Electrical Industries Pty. Limited 


Sydney a Melbourne a Brisbane a Adelaide a Perth a Hobart a Newcastle a Canberra a Wollongong 
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as the integrator network, so as to pre¬ 
vent sync, pulses reaching the vertical 
oscillator or (2) a failure somewhere in 
the sync, separator system resulting in 
low amplitude sync, pulses. 

In regard to the latter, it is worth¬ 
while remembering that the vertical sys¬ 
tem is often the weaker link, the “fly¬ 
wheel” arrangement used for the hori¬ 
zontal system enabling it to lock on 
almost no signal at all. 

On this basis I felt it was worthwhile 
to make an on-the-spot check on the 
sync, circuits, even though I am nor¬ 
mally not keen to set up a lot of equip¬ 
ment in the customer’s home. Fortunately 
I had a small CRO in the truck, only a 
[little more bulky than, say, a VTVM, 
yet capable of revealing a lot more about 
sync, or oscillator circuit. 

WAVEFORM CHECK 

Suspecting the integrator network as 
the most likely culprit, I commenced by 
checking waveforms around this area. 
My immediate reaction was that, al¬ 
though sync, pulses were present, they 
were only a fraction of their normal 
amplitude. 

Back tracking through the integrator 
network, I found the same lack of 
amplitude right up to the plate of the 
sync, separator. Here, according to the 
manufacturer's circuit, there should have 
been a vertical pulse amplitude of over 
100 volts, whereas it was less than 20. 
Well, at least I was on the track. 

A check on the preceding stage, the 
sync, amplifier, suggested that this was 
functioning correctly. In fact, it was de¬ 
livering as much signal into the sep¬ 
arator as the latter was giving out, and 
tallied closely with the data sheet. This 
narrowed the area significantly. 

It could have been a faulty 6BL8, but 
a temporary replacement soon disposed 
of that idea and left only two other 
ideas; faulty operating conditions for 
the 6BL8 or a defect somewhere else in 
the sync, line, such as to load the latter 
unduly. 

It turned out to be a bit of both. A 
voltage check on the pentode section 
showed that the plate voltage had drop¬ 
ped from around 170, as shown on the 
circuit, to about 40. However, the 33K 
plate load resistor checked OK, suggest¬ 
ing that there must be a “bleed” of some 
kind along the sync. line. 

SIMPLE FAULT 

I started lifting likely connections in 
this part and soon pin-pointed the 
trouble. As I disconnected the .001 
capacitor feeding the primary winding 
of the sync, coupling transformer the 
sync, pulse amplitude shot up to normal. 
An ohmmeter check across the capacitor 
confirmed my suspicions—it was leaky 
to the tune of only a few thousand 
ohms. 

Repairs, of course, were simple and 
the fact that I was able to get the set 
back in working order in such a short 
time fully justified tackling the problem 
on the spot. 

There is not a good deal more that 
can be said about the fault, except to 
confirm what I suggested earlier about 
the effect of sync, pulse amplitude on 
horizontal and vertical oscillator sys¬ 
tems. This was a classic example of 
sync, pulses too weak to lock the vertical 
oscillator, yet still adequate for the hori¬ 
zontal system, even if they did some¬ 
what reduce the locking range. 
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INSTRUCTIONS TO RADIO CON¬ 
STRUCTORS (The Brompton Lib¬ 
rary) by R. H. Warring. Published 
by the Museum Press Ltd., London. 
Hard cover, 122 pages, 8fin by 
5|in. Contains many illustrations 
and glossy photographs in addition 
to text material. 

The Brompton Library consists of 
volumes written by Britain’s leading ex¬ 
perts on many subjects of interest to 
younger readers. Typical of the subjects 
covered are such things as Ornithology, 
Astronomy, Photography, Chess, Model¬ 
making and Stamp collecting. This book 
deals with the basic principles of radio 
and the construction and setting up of 
elementary receivers and is well within 
the capabilities of anyone interested in 
the subject. 

The theoretical side is only touched 
upon briefly and simply, where neces¬ 
sary, in order to explain the basic prin¬ 
ciples involved. Throughout the book, 
the emphasis is on practical instruction 
while, at the same time, providing an 
understanding of the working principles 
and design factors involved. Experience 
gained in this manner will be the best 
possible background for further study, 
should the reader wish to pursue the 
subject further. 

Copies are available now from most 
booksellers priced at 17/3. Our copy 
came from the Technical Book and 
Magazine Co., of Swanston Street, Mel¬ 
bourne. (K.W.J.) 

★ ★ ★ 

BASIC RADIO by Marvin Tepper. Pub¬ 
lished by John F. Rider Inc., New 
York. Six volumes, soft covers, 
6” by 9”, 776 pages in the set. Also 
available with cloth binding. 

The author of these volumes was em¬ 
ployed for some considerable time as a 
teacher of electronics and during this 
period felt the need for a good “all 
round” textbook(s) to suit the newcomer 
to radio. In his own words “books on 
radio communications for the student or 
beginner have fallen short in that they 
fail to communicate to the reader by 
being too mathematical or too techincal, 
or they attempt to over simplify the sub¬ 
ject and thus “water down” the technical 
material to a point where there is little 
foundation left on which the student can 
build his future knowledge of radio.” 

Basic Radio, then, combines the final 
developments of the author’s notes as an 
instructor with the Rider “pictured text” 
technique in an endeavour to overcome 
these shortcomings. The experiment ap¬ 
pears to be most successful. The course, 
written at the technical institute level, 
presents the subject in a manner which 
is easily grasped, regardless of previous 
education. There are more than 700 illus¬ 
trations. each conceived and selected for 
its ability to make an idea readily under¬ 
standable. 

The subjects covered are as follows: 
“Vol. 1, DC Electricity” — electrons. 
Ohm’s law, magnetism, etc. “Vol. 2, AC 
Electricity” — vectors, inductance re¬ 
actance, impedance, transformers, time 
constants, etc. “Vol. 3, Electron Tube 
Circuits” — load lines, voltage ampli¬ 
fiers. power amplifiers, feedback, oscilla¬ 
tors, etc. “Vol. 4, AM and FM Re¬ 
ceivers” — the superheterodyne, I-F 
amplifiers, AVC, AFC, etc. “Vol. 5, 
Transistors” — semiconductors, N and P 
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type materials, transistor circuits, oscil¬ 
lators, etc. “Vol. 6, Transmitters” — 
crystals, frequency multipliers, RF power 
amplifiers, antennas, propagation, etc. 

These would be an excellent set of 
books for the newcomer to radio, either 
for home study or in conjunction with 
one of the recognised courses. While 
they are normally sold as a complete set, 
individual volumes may be purchased if 
information is desired on one particular 
field only. 

Our copies came direct from the pub¬ 
lisher, John F. Rider Inc., of 116 W. 
14th Street, New York, N.Y. Supplies 
should be available shortly through local 
booksellers, no price being given as yet. 

—K.W.J. 

★ ★ ★ 

GENERAL ELECTRIC CONTROLLED 
RECTIFIER MANUAL, First Edi¬ 
tion. Published by the Rectifier 
Components Department (Applica¬ 
tion Engineering) of the General 
Electric Company, Auburn, New 
York. Soft covers, 8£in x 5£in, 
255 pages, with many diagrams and 
photographs. Spiral binding for 
easy bench use. 

It is now almost four years since the 
silicon-controlled rectifier was developed 
by the General Electric Company. Up 
until now, however, there has been a 
paucity of information and technical 
data regarding the device. The situation 
has now been remedied and the book 
listed above will testify to the thorough¬ 
ness of G.E. research. 

Being effectively a complete treatment 
of the contemporary device, the book 
has chapters on the theory, ratings, sug¬ 
gested operation, circuit requirements 
and applications of the controlled recti¬ 
fier. Test circuits, heat sinks and tran¬ 
sient susceptibility are all adequately 
treated, as one would expect. 

In addition, the practical circuits given 
include all component values, and in¬ 
clude servo systems, lamp dimmers for 
high powers, temperature control circuits 
and switching circuits. 

The theory section of the book is 
small but comprehensive and gives a 
good basic foundation for further study 
as well as background for the under¬ 
standing of the rest of the manual. 

In our opinion, a worthwhile addition 
to the reference manual shelf of the 
library. An authoritative treatise on the 
silicon controlled rectifier by the people 
responsible for its development.-—(J.R.) 
★ ★ ★ 

TRANSISTOR INTERCHANGEABIL¬ 
ITY LIST. Third Revised Edition, 
issued by Milliard Australia Pty. 
Six page folder, llin x 8iin. 

With the ever-increasing number of 
transistor types on the Australian mar¬ 
ket, some cross reference between units 
of different make, but having similar 
characteristics, is virtually essential. 
Servicemen in particular need this infor¬ 
mation, but design engineers, amateurs 
and experimenters may all require such 
information at some time. 

This latest list from Mullard is par¬ 
ticularly comprehensive, containing sev¬ 
eral hundred references, even allowing 
for duplication due to cross references, 
etc. If should prove invaluable to any¬ 
one working with transistors. 

Available free on application to the 
Mullard Co., 35-43 Clarence Street, Syd¬ 
ney. 
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Complete KIT hr TRANSISTOR 6 PORTABLE £12/17/6 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM¬ 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY J PRICE 

The complete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case. 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/- EXTRA. 
Wired and Tested, £2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




Post and Packing 
N.S.W. 20/. 
Interstate. 27/6. 


CORDLESS - MANTEL RECEIVER 

COMPLETE KIT OF PARTS—AS SUPPLIED FOR TRANSISTOR 6 PORTABLE 

BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE 
HANDSPAN DIAL AND GOLD TRIM AND INCORPORATING ROLA 
5in x 7in TYPE “L" SPEAKER WITH HEAVY DUTY BATTERY. 

£14/17/6. Wired and tested £2 extra 


NEW VALVES AT BARGAIN PRICES 


6J6.12/ 

1C4. 7/6 

1T4. 4/6 

3S4.10/ 

1R5.10/6 

1A7GT. 9/6 

1D8GT. 9/6 

6K8G. 6/9 

6SJ7GT. 9/6 

12K8.10/ 


EK32 . 6/9 

6SA7GT. 9/6 

6SH7. 5/6 

1Q5G . 2/6 

1P5G. 2/6 

1C7G. 3/ 


1K5G. 2/6 

1M5G. 3/ 

1K7G. 3/ 

6C8G. 5/ 

6SS7. 8/6 

6H6. 2/6 


6H6GT . 2/6 

6K7GT . 7/9 

6L'7G. 5/ 

7C7. 3/6 

78. 7/6 

6B6G VR5S . . .. 5/ 


Please add postage on all valves. 


1S5. 9/6 

VR65A. 2/6 

7193. 2/ 

12A6. 5/ 

EF50. 2/6 

12SH7. 5/ 

6K7G. 4/6 

955 . 2/6 

954 . 2/6 


NEW VALVE SOCKETS: Ceramic EF50 Sockets, 2/6 ea. American moulded Loctal, 1/ ea. Octal 8*pln wafer, 6/6 
doz. 5BP1 socket Ceramic, 7/6. Amphenol 5-pin ceramic, 2/6 ea. 7 and 9-pin Miniature, 1/ ea. All Postage Extra. 


NEW MINIATURE COILS and I.F. TRANSFORMERS: Aerial, R.F. or Oscillator Coils, 7/6 ea. Post 1/. I.F. Trans¬ 
formers, 9/6. Post 1/. Short Wave Coils, 16 to 49 metres, 5/6 ea. 



NEW MULTIMETERS—61 /- E £ml 

METER 0-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 

RANGES 
0—IMA 
0—100MA 
<►—500MA 


0—1 Ov 
0—50 y 
0—250t 
0—500v 
O— lQOOv 


0—IOv 
0—50v 
0— 250t 
0—500v 
0—lOQOv 


SUPPLIED COMPLETE WITH TEST LEADS. RANGE 0-100,000 OHMS. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifier*. 6 or 12 volt, at 4 amp., 37/6. 

Post. N.S.W., 7/6» Interstate. 10/.. 

Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. 

Post, N.S.W., 7/6; Interstate, 10/.. 


As above. 6 or 12 v. at 2 amp., 27/6. 
Post: N.S.W. 3/6. Interstate 4/6. 

Transformer for above, 37/6. 
Post: N.S.W. 3/6, Interstate 4/6. 


NEW. RECORDING TAPE. 

Well known make Hi-Fi Recording Tape. P.V.C. 
base 5in spools. 600ft, 20/. Post 1/6. 


DUAL CONCENTRIC 
POTENTIOMETERS 

1 meg + 200K + switch. 

.5 meg + 50K + switch. 

1 meg + 5K. 

.5 meg + 10K. „ 

.1 men + 20K. 0/0 ea 


SINGLE CRYSTAL 
EAR PHONE 7/6 


STANDARD INTERMEDIATE 
FREQUENCY TRANSFORMERS 

455Kc, lViln square cans. Slug tunc. 

4/9 post extra. 

NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms ... ] . 25/- 

4000 ohms . 28/6 

Low Impedance Stereo 

Headphones . 29/6 

Post 2/6. 


NEW POWER TRANSFORMERS 


60mA prim.: 240v with 230v tapping. Sec. 285 
x 285 with 6.3v filament winding 60mA. 

•jr / Plus postage. N.S.W. 
_ Zt>/- 3/6. fnt., 5/3. 

NEW MIDGET POWER TRANS. 

40mA prim., 250v. Sec. 225 x 225 with 6.3v 
Fil. Winding. -7*7 /< Postage: N.S.W., 2/6; 

4-//V Interstate, 4/6. 
30mA 240v Prim. 150 x. 150v. Sec. with 6.3 v 
Fil. Winding. <)c / Postage: N.S.W., 2/6 
_Interstate. 3/6. 

MICA AND CERAM 1C 
CONDENSERS 

Standard Mica Condensers, small current types 
.00003 and .005, including most wanted values, 
in/- Per 100. 

1 '■'/ Postage 1/6. 


TV OR AMPLIFIER 
POWER 

TRANSFORMER 

240V Pri. Sec. 260 x 260V at 
300 mA. Two 6.3V windings at 
4.5A and 5V at 6A. 55/-. 

(Post.: N.S.W.. 10/: Interstate. 16/-.) 


EXTENSION SPEAKERS 

New Rola 9x6 speakers In case with volume 
control. 75/. Post Interstate 5/6. N.S.W., 4/. 


NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

WITH SWITCH 
SHORT 
SPINDLE 

LESS SWITCH 
STANDARD 
SPINDLE 

LESS SWITCH i 
SHORT 
SPINDLE 

TAB. POTS. 
(PRE-SET) 

500.000 ohms. 
100.000 ohms. 
50.000 ohms. 

5/6 ea. 50/ do/. 

100.000 ohms. 

500.000 ohms. 

2/6 ea. 24/* doz. j 

i 

200.000 ohms. 
100.000 ohms. 
500.000 ohms. 
5.000 ohms. 

500 ohms. W.W. 
3/6 ea. 33/* doz. 

500.000 ohms. 
50.000 ohms. 

2 meg. 

1/9 ea. 16/» doz. 

25 k. 

250 k. 

1 meR. j 

2 meg. 

2 - each. i 


25.000 ohm screwdriver adjustment. 1/9. 


NATIONAL RADIO SUPPLIES 
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SPECIAL PURCHASE OF FACTORY STOCK 


PORTABLE RECORD PLATER 



Post N.S.W. 20/. 
Int. 30/. 


• 4-SPEED B.S.R. 1*1. AVER WITH 
CRYSTAL PICK-UP. 

• 5in \ 7in SPEAKER IN FELT 
LINED ENCLOSl RE GIVES EX- 
CF.LLENI RFPROIH CHON FROM 
VOI R FAVOURITE RECORDINGS. 

© ATTRACTIVE TWO-IONF CARL 
NET WITH PLASTIC TRIM. 
DIMENSIONS: I5in x I.Tin \ I7in. 

£1711716 

ALSO AVAILABLE WITH 
RADIO TUNER AT £25/17/6 


NEW PER-MAG SPEAKERS 
by Australian leading manufacturer 
AT LESS THAN HALF PRICE 

(We cannot advertise the name) 

Sin Per Mag.25/- | POST and packing 


22/6 


3/6 

.57- 


5in x Tin Per Mag 
6in x 9in Per Mag . . 32/6 

8in Per Mag.32/6 

12iu Per Mag. 47/6 7/6 

Speaker Transformers for above 

ST or 7T 10/- 


N.S.W. Interstate 

4/6 

7/6 
10 /- 


PHILIPS TRANSISTORISED SIGNAL TRACER 

A MUST FOR ALL INIERE51F0 IN RADIO S TV SERVICINO 

APPLICATIONS; 

The sensitivity of the instrument is such that an R.F. signal of a few mV fed to the input circuits 
can be traced through the whole equipment. The sixnal tracer 800 XX. is most useful in tracing faults 
in Radio (valve or transistor types) . Television Receivers, R.F and Audio Amplifiers. The principle is 
to make A.F. and R.F. modulated signals audible. 

USES THREE OC7I TRANSISTORS AND DIODE AND SUPPLIED WITH PROBE. EARPIECE AND 

BATTERY. 



SPECIAL PURCHASE ENABLES US TO SELL THESE UNITS AT 

1/3 LIST PRICE £5/16/6 (LIST £17/9/6) (SEND FOR FULL SPECIFICATIONS) 


/ 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

All popular colours 54" wide. List price 60/~ per yard. To clear at 20/- per yard 

Postage and packing N.S.W., 3 6: Interstate. 4 6. 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

We have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors arc mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in Vi, I. and 2 watt. Also some wire wound. List 
price 414/10/ per 100. 

The condensers are in most popular makes and include mica ceramic, 
paper and electrolytic in most popular values. 

List price 415/10/ per 100. 

The potentiometers are all current types and include switch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed sullies 
20/ Post and puckinx 2/9. 

Potentiometers. 25/ per do/.. Post and packing 2 9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 

100 mfd -f 200 mfil 350v. 8 6 

8 mfd 350v . 2 3 

16 mfd 3()0v. 2 3 

32 mfd 275v. 2 6 

100 mfd I2v Miniature . 2 0 

50 mfd 12v . 2 0 

25 mfd 25 v. 1 6 


POST 

EXTRA 


NEW 4 SPEED RECORD CHANGERS 

THESE NEW 4 SPEED RECORD CHANGERS ARE EQUIPPED WITH AA /Jp i 
HIGH FIDELITY CRYSTAL PICK-UP AND SAPPHIRE NEEDLES. W / | ®fc / « 
CAN ALSO BE USED AS A MANUAL PLAYER F.O.R. A#V/ ■ V# 


NEW 4-SPEEI) STEREO 
PLAYER F.O.R. £10/10/ 

NEW STEREO CHANGER, 
4-SPEED. F.O.R. £10/15/ 


NEW 4-SPEED PLAYERS ! BURGESS MICRO-SWITCHES SLIDER-SWITCHES 

With turnover Crystal Pick-up 1 c an be wired to switch circuit on or 10 pole 2-way silver plated contacts. 

£3/io/- ISSUES.-;off. . 3/9 3/9 



25 W ATT £26/17/6 

15 WAIT.£18/17/6 

Post Extra on 15 Watt 
N.S.W 10 Interstate 15. 

25 Watt by Rail or Air. 
Too Heavy for Post. 


NEW 15 & 25 WATT P.A. AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two I I 86 low noise valves as micro 
phone preamplifier and two EL .14 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 

The 25 watt amplifier can he supplied with line output transformer tapped from 100 to 600 ohms if 
required at 20/ extra. 

Inputs provided for microphone, pick-up. and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 61105 valves in push-pull output. 

12in Rola speaker for above (10 watt).57/6 

Crystal Microphones for amplifier.47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 
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The phasing type SSB 
transmitter which is 
described in this and 
succeeding articles is 
illustrated at left. 


STARTED ON SSB 

You’ve heard a lot about "Single Sideband." Amateurs using SSB trans¬ 
mitters report working rare overseas stations with a consistency and sig-. 
nal strength staggering to conventional AM operators. Yet the feeling 
persists that there is something inherently "difficult" about SSB, that it 
is hard to build, hard to get going, hard to operate. It is time to knock 
these fallacies on the head. In this and succeeding articles, we intend 
to describe, step by step, the construction of an SSB transmitter which 
any amateur who has successfully built AM gear can put on the air. 

Ey Keith Jeffcoai VK2BK 


B EFORE proceeding to an explanation 
of how this “sideband” transmitter 
works it may be as well to re-examine 
our ideas of what amplitude modulation 
is and then proceed to the theory of 
SSB and the advantages to be gained 
from using this method of communica¬ 
tion. 

Strictly speaking, the carrier of an un¬ 
modulated transmitter has no bandwidth 
whatsoever. If a receiver is tuned across 
a carrier it will probably occupy several 
dial divisions, depending on the selec¬ 
tivity of the receiver. This does not in¬ 
dicate that the signal is broad, but that 
the receiver does not have infinite selec¬ 
tivity. 

By definition 7,000.000 and 7,000.010 
Kc aren’t the same frequency, so they 
must be different. If our receiver were 
capable of separating signals 10 cycles 
apart, it could separate these two. 

From this we can proceed to the first 
step in visualising signals. A single RF 
signal can be represented by a thin ver¬ 
tical line on a graph which plots ampli¬ 
tude against frequency. Strictly speaking 
this line would have length (represent¬ 
ing amplitude) but no breadth, because 
our carrier has no width. If we now 
interrupt this carrier by means of a 
morse key or other similar device we 
can convey intelligence with the mini¬ 
mum use of bandwidth. 

This method of modulation (and CW 
is classed as a method of modulation) 
is very efficient in some respects, but it 
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leaves much to be desired from the 
operator’s point of view. Not too many 
are happy about “pounding the brass” 
for hours when it is possible simply to 
pick up a microphone and talk to the 
other fellow. For this reason many ama¬ 
teurs prefer one of the various forms of 
“direct speech” modulation. 

Let’s see what happens then when we 
“amplitude modulate” the carrier of our 
transmitter. Figure 2 shows the circuit 
of a typical transmitter final which is 
amplitude modulated. The textbooks tell 
us that the audio voltage generated 
across the secondary of the modulation 
transformer T1 will either aid or oppose 
the DC voltage to the plate and screen 



A graphical illustration of a single 
arrier and its relationships is shown 
above. 


of the final valve. Under conditions of 
100 per cent modulation the audio will 
double the voltage input to the final on 
the peak of the positive half cycle and 
reduce it to zero on the negative half 
cycle. Figure 3 illustrates this. 

This pattern is known as a “modula¬ 
tion envelope” and clearly shows the 
amplitude variations caused by the ad¬ 
ditive and subtractive effect of the audio 
on the DC supply to the final valve. 

While this pattern is a traditional way 
of looking at an AM transmission it is 
of little help in visualising all that is 
happening unless we subject it to a 
detailed mathematical analysis. How¬ 
ever, this is not an article on mathe¬ 
matics so let’s see if there is another way 
of visualising our AM signal. 

MODULATION ENVELOPE 

To do this we must refer back to 
Figure 2 and imagine that our trans¬ 
mitter has a carrier on 7,000 Kc, fur¬ 
ther. that a 1,000 cycle tone generated 
by the modulator is appearing across 
the secondary of T1 and causing the 
modulation envelope pattern of Figure 
3. This time, instead of thinking about 
the additive and subtractive effects of 
the audio voltage on the supply volt¬ 
age. let’s think of the process as being 
one of “mixing” or heterodyning two 
different frequencies. 

Our textbooks tell us that if two 
frequency separated signals are brought 
together in a non-linear device they will 
combine to produce a sum and a dif¬ 
ference frequency, in addition to the 
original pair. In this case, the mixing 
of our 7,000 Kc carrier and the 1,000 
cycle tone will produce two new fre¬ 
quencies of 7,001 Kc and 6,999 Kc. 
A glance at Figure 4 will show how 
these can be represented visually. 

Of the four frequencies present in the 
final, three are transmitted. The 1,000 
cycle tone is not transmitted because 
it is obviously outside the signal fre¬ 
quency of the tuned circuits. The 7,001 
Kc and 6,999 Kc carriers are known as 
the upper and lower side frequencies, 
because of their relation to the original 
7,000 Kc carrier. 

Let’s move now to the receiver and 
see what happens to the carrier and its 
two side frequencies when they reach 
the detector circuit. 

DETECTION 

Here we find happening the exact 
opposite of what took place in our trans¬ 
mitter final. An AM detector (usually 
a simple diode) is simply a non-linear 
device which causes a ’’mixing” of the 
carrier and its two side frequencies. This 
time, however, the circuits following the 
detector will pass only signals of the 
lower audible frequencies: the carrier 
and its two side frequencies are left 
behind but the sum and difference fre¬ 
quencies between them (1,000 cycles in 
this case) are passed on to be amplified 
and appear as tone in the loudspeaker. 

The difference frequency between the 
two side frequencies (2,000 cycles in this 
example) will not be recovered as audio 
because the phase relationship which 
exists between these frequencies results 
in cancellation of any “beat” between 
them. 

If we now modulate our transmitter 
with speech, in lieu of the single tone, 
we will produce a band of frequencies 
on each side of the carrier. These bands 
are known as the upper and lower side¬ 
bands. 

Since these sidebands contain identical 
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information (they are mirror images of 
each other) it may be asked why we 
need both of them to transmit intelli¬ 
gence. The answer is, WE DON’T! 

Our detector needs only two frequen¬ 
cies to be present in order to produce an 
audible beat so, if we remove one set 
of sidebands by selective filters or any 
otjier method, we will still have the 
same audio frequencies as with both 
sidebands present. 

The next question we may ask is: Do 
we really need the carrier? The answer, 
once again, is — we don’t. If we remove 
the carrier (say) at the transmitter end 
we need only replace it in the receiver 
detector with a locally generated voltage 
of the same frequency. The detector 
doesn’t care whether the carrier is local¬ 
ly generated or not: it simply mixes the 
two and passes the audible result, wfiich 
will be the same in both cases. 

From the foregoing it can be seen 
that an AM transmission can be stripped 
of its carrier and one sideband and pro¬ 
vided the receiver has provision for local 
re-injection of the carrier, the results 
audibly will be substantially the same 
as a normally transmitted and received 
signal. 

Now we could ask: What are the 
advantages of single sideband suppressed 
carrier transmissions (SSB for short) 
over AM transmissions? The first advan¬ 
tage comes from removing one of the 
sidebands. The channel width or spec¬ 
trum space occupied by an SSB trans¬ 
mission is half that occupied by an AM 
transmitter, when both are modulated 
with the same range of speech frequen¬ 
cies. 

SPECTRUM SPACE \ 

With our already overcrowded bands 
likely to become more congested due to 
sunspot conditions, this saving in spec¬ 
trum space is a tremendous advantage. 

But this is not the only benefit derived 
from a restricted bandwidth transmis¬ 
sion. 

When we halve the bandwidth of a 
transmission (and an SSB transmission 
would be only half the bandwidth of 
an equivalent AM transmission) we can 
also halve the bandwith of a receiver 
used with such a transmission. Halving 
the bandwidth, of our receiver also 
halves the amount of atmospheric and 
thermal noise which will be present in 
the output so that the signal to noise 
ratio will be improved by a factor of 
2/1 where an AM and a SSB signal of 
equal power are compared. 

The second advantage of SSB over 
AM concerns the amount of “useful” 
power transmitted by each system. 

With an AM transmission 50 per cent 
of the transmitter power is in the car¬ 
rier which could be easily generated in 
the receiver. On the other hand with 
SSB ALL of the power is used to radi¬ 
ate sideband intelligence and so for a 
fixed power input, transmission path and 
receiver, an SSB transmitter would pro¬ 
duce a larger signal voltage at the detec¬ 
tor than an AM transmitter. Among 
sideband enthusiasts this is referred to 
as the “talk power” of SSB over AM. 

The third advantage of SSB over AM 
is seen when we consider their trans¬ 
mission under poor propagation condi¬ 
tions. 

When an AM signal is received from 
a station some distance away, it is often 
subject to what is known as “selective 
fading.” This is caused by the instability 
of the ionosphere as a reflecting medium, 
resulting in multiple reflections of a sig- 
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Amplitude modulation via the plate 
and screen of a final amplifier. 

nal over different paths of different 
lengths. When these signals arrive at the 
receiver they will often have different 
phases and amplitude. 

An AM signal can suffer deterioration 
to the point of distorted and unintellig¬ 
ible signals under these poor propaga¬ 
tion conditions, because all three com¬ 
ponents of the transmitted signal must 
be received exactly as transmitted to real¬ 
ise fidelity and the theoretical power 
from the signal. 

SSB, on the other hand, is much less 
subject to deterioration from selective 
fading. Since only one sideband is trans¬ 
mitted with SSB, and the carrier is re¬ 
inserted locally, only very minor distor¬ 
tion is caused by phase shift or ampli¬ 
tude variations. 

Briefly summing up, then, it may be 
said that under favourable propagation 
conditions an SSB transmitter will give 
performance equal to an AM transmitter 
of about four times the power rating. 



Under unfavourable propagation condi¬ 
tions the advantage of SSB over AM is 
even more outstanding and the SSB 
transmitter wins “hands down.” 

Now we have seen how sidebands 
are created and the advantages of using 
the SSB method of communication, let’s 
consider the methods used to obtain this 
type of transmission. 

The first method which we will con¬ 
sider is the “filter” method of remov¬ 
ing the unwanted sideband and carrier, 
principally because this was the first 
method commercially used and the 
means by which the existence of the 
sidebands themselves were established. 

FILTER METHOD 

The first experiments in the filter 
method of removing the carrier and one 
sideband were begun in 1915 when an 
American named H. D. Arnold tuned the 
transmitting aerial of a very low fre¬ 
quency transmitter to favour the lower 
sideband frequencies, thereby attenuat¬ 
ing the carrier and upper sidebands. 
Primitive though this method was, it did 
point the way and it was not long be¬ 
fore commercial use was made of the 
discovery. 

At first SSB was used on the low fre¬ 
quencies and for the simultaneous trans¬ 
mission of a number of conversations 
over a single telephone line. At that 
time the direct filter method was the only 
one generally applied, the inconvenience 
of heterodyning, instability of oscillator 
components and other factors precluding 
the use of the system on the higher fre¬ 
quencies. 

In recent times, development of high- 
grade components and new techniques of 
circuitry have made SSB communication 
at the higher frequencies an attractive 
proposition. Improved stability and selec¬ 
tivity in receiving systems have also 
helped in this development. 

In the generation of an SSB signal 
by the filter method it is possible to take 
a normal AM signal and use a selective 
filter (see article, “Narrow Bandpass IF 
Filters”—March, 1961, issue) to remove 


☆ 


The "Modulated 
envelope" pattern 
is one method of 
looking at an 
amplitude modu¬ 
lated signal. 


☆ 


6.999KC 
LOWER 
SIDEBAND 
FREQUENCY 
- Fig 4 


7.000KC 

CARRIER 


7,001 Kc 
UPPER 
SIDEBAND 


A second method of looking at an 
amplitude modulated signal is illus¬ 
trated above . 


both the carrier and unwanted sideband. 
This system has practical difficulties and 
limitations, however, and it is the usual 
practice to remove the carrier by means 
of a “balanced modulator,” and then use 
a filter to suppress the unwanted side¬ 
band. 

Figure 5 is a block diagram illustrat¬ 
ing this principle. Because of the need 
to maintain high filter efficiency it is 
usual to keep the generated carrier at a 
fairly low frequency (mostly around 455 
Kc in amateur equipment) and to hetero¬ 
dyne the resultant sideband up to the 
desired transmitting frequency. Aside 
from the greater filter efficiency obtain¬ 
ed at the lower frequencies, there is a 
second good reason for heterodyning to 
the desired frequency. 

If it were desired to construct a 

57 






















































WARBURTON FRANKI 


for outstanding 


selection and value in Radio Parts 


MICROPHONES 


Large variety of Crystal and 
Dynamic Tapes in stock. 

M33. Crystal — 5in long x l|in 
diameter — Tapered. Built in 
switch on body. Supplied with 
cable, stand, adaptor and neck 
sling. 63/- each. Plus pack and 
post 2/-. 

BM 3. Crystal Torpedo Type — 
7in long x 1 gin diameter — 
Tapered. Built in switch on body, j 
Supplied with cable and plug, 
stand adaptor and neck sling. 
Response — 100/8,000 C.P.S. 

59/6 ea. Plus pack and post 2/6. 


DM 9. Dynamic—Hi-Impedance 
31in long x Hin diameter — 
Tapered. Supplied with cord and 
desk stand. Frequcncey response 

— 100/10 KCS. 86/11 each. Plus 
pack and post 2/6. 

DX 29. Dynamic — Low Imped¬ 
ance—41in long x Hin diameter 

— Tapered. Supplied with cord 
and plug and neck sling. Built in 
Vol. Control. £6/3/9. Plus pack 
and post 2/3. 

DM-6. Dynamic—Hi-Impedance. 
Torpedo Type 71in long x l$in 
diameter — Tapered. Built in 
switch on body. Supplied with 
cord, stand adaptor and table 


stand. £6/13/3. Plus pack and 
post 2/9. 

DM-13. Dynamic—Hi-Impedance. 
Chrome finished Zinc Diecast 
Case. Non-Directional — 101in 
long x Hin diameter. Built in 
switch on swivel base. Frequency 
response 60-15 KCS +- 5 DB. 
Supplied with cord and plug. 
Built in stand adaptor. £ 11/10/-. 
Plus pack and post 3/6. 

Extra Special .. . 

English Collaro Microphones. 
Crystal—Hand type. C/W cord 
and plug. 35/-. Plus pack and 
post 1/-. 


SUPERSEDED 
CRYSTAL PICK-UPS 

FAMOUS ACOS BLACK 
SHADOW C/W L.P. diamond 
stylus and response correction 
box. Brand new in original car¬ 
tons. Usual price—£17/15/-. 
Special price while they last — 
£11/19/6. Plus pack and post 
2 / 6 . 

ACOS GP 10 Crystal type std. 78 
only. Usual price—72/6. Special 
price 49/6. Plus pack and post 
2 / 6 . 


! ACOS GP 32 Magnetic—Std. 78 
! only. Usual price—52/6. Special 
price 29/6. 

STYLII SPECIALS. Sapphire 
Needles to suit—GP 37, 59, 61, 
65 and 67 — L.P. or Std., 5/6 
each. To suit HGP 39—Std. Only 
—4/- each. Pack and post free. 

ACOS—HGP 39—Std. 78 heads 
brand new C/W sapphire stylus. 
Special 49/6. Plus pack and post 
6d. 

ACOS — GP 65 Turnover cart¬ 
ridges. Brand new C/W Std. and 
L.P. Sapphire stylii. Special 39/6. 
Plus pack and post 6d. 


ACOS— Plug in heads C/W HGP 
37 turnover cartridge. Suit Gar¬ 
rard and Collaro record players. 
Special 39/6. Plus pack and post 
6d. 

ACOS— GP 27 cartridges—L.P. 
or Std. C/W stylus. Special 25/-. 
Plus pack and post 6d. 

ACOS — GP 71 — stereo cart- 
! ridges. Single-sided type C/W 
Diamond stylus. Special 79/6. 
Also as above but with Sapphire 
stylus, 52/6. Plus pack and post 
6d. 


Electrostatic Tweeters Size—7in long, 21in wide, lin deep. Special 15/-. Plus pack and post 1/6. 


NEW NAME PLATES 

Plastic — self-adhering. Any 
words, numbers or combinations. 
Made to order. Immediate deliv¬ 
ery. Overall size of plate with 5 
symbols—lin x lin. Symbols are 
White on Black background. 
Price—5 symbols — 1/-. For 
more than 5 symbols add lid. 
each symbol extra. Post free. 


KEW MULTIMETER 

Sensitivity — D.C. 20,000 ohms, 
volt. A.C. 9,000 ohms. volt. 

Volts — A.C./D.C. 0-10, 0-50, 
0-250, 0-500. 0-1,000. 

Milli-amps D.C.—0-500 ua. 0-10 
m.a. 0-250 m.a. 

Resistance —0-2QK ohm. 0-200K 
ohm. 0-2 megohm. D.B. (up to 
6,000 cycles) to 22 D.B. 


TK70B 

Capacitance —.001 to .2 mfd. 
Size: 5£in x 31 in x 1 Sin. 

PRICE — £7/12/-. Plus 121% 
Sales Tax. 

SUPPLIED COMLETE WITH 
INSTRUCTION SHEET AND 
TEST LEADS. 



m 10NSDAU a 
Z ST 3 
I 


Please supply postage or freight with all orders. 


OPEN SAT. 
MORNINGS 

• 

TRADE ALSO 
SUPPLIED 
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modest little all-band transmitter we 
would need no fewer than five separate 
filter networks to transmit bn only one 
channel in each of the bands. If the 
complexity of such an arrangement does 
not deter you, the cost of it certainly 
should! 

for these reasons, filter type SSB 
transmitters for the amateur bands 
usually generate their original signal at 
455 Kc. heterodyne this with a variable 
frequency oscillator working in the 2 
to 3 Me range, and then heterodyne the 
resultant signal with a switched crystal- 
controlled oscillator to the desired band. 

With a filter type transmitter, selec¬ 
tion of the sideband to be transmitted is 
achieved by shifting the carrier fre¬ 
quency from one side of the filter pass' 
band to the other. 

Earlier we mentioned the “balanced 
modulator” which is used to remove the 
carrier from an AM transmission before 
removal of the unwanted sideband. As 
this device is common to all methods of 
SSB generation, we will discuss its 
theory of operation before proceeding 
further. 

BALANCED MOD. 

Though there are numerous types of 
balanced modulators, they all follow the 
same basic principle, so we will concen¬ 
trate on the typical example illustrated 
by Figure 6. 

With this circuit, the carrier frequency, 
Fc, is fed to the grids of the two valves 
in parallel while the plates are connect¬ 
ed in a balanced or “push-pull” arrange¬ 
ment. When the carrier signal applied 
to the grids rises on the positive half 
of its cycle, the plate current of each 
valve will rise simultaneously; because 
of the balanced nature of the tuned cir¬ 
cuit in the plates, cancellation of the 
signal will take place. On the negative 
half cycle no signal can appear in the 
output because with both valves going 
negative on the grid at the same time, 
neither valve can conduct. 

The audio signal (Fa) is fed to the 
screens of the two valves in push-pull 
and will cause the valves alternately to 
draw more or less current in the man¬ 
ner of any push-pull amplifier circuit. 
Because the plate circuit is tuned to the 
carrier frequency, however, the imped¬ 
ance it presents to the audio frequencies 
is virtually a short circuit and so once 
again no signal can be developed in 
the output circuit. 



A block diagram shows the 
selective filter method of 
single sideband signal 
generation. 


☆ 


Typical "balanced modu¬ 
lator" circuit showing one 
of the methods used to 
remove the carrier from an 
AM transmission . 




It becomes aparent that 
whep either signal is fed to 
the balanced modqlator on its 
own, no signal will be present 
in the output circuit. But what 
happens when we feed both 
signals in simultaneously? 

The two signals (Fa and Fc) will com¬ 
bine or “mix” together to form two new 
frequencies. Fa -f Fc and Fa—Fc. Be¬ 
cause the circuit is not balanced for. the 
generation of these frequencies and be¬ 
cause the tuned circuit LI Cl presents 
the right impedance to them, they will 
appear in the output. The pure carrier 
is eliminated, however, by the cancella¬ 
tion effect. 

Though we have spoken of the bal¬ 
anced modulator as “removing” the car¬ 
rier and passing the two sidebands, this 
is not strictly true. In practice, we find 
that minor unbalances will always exist 
between the two valves and the actual 
order of carrier suppression will be 
around 30 to 40 db. With a filter type 
SSB transmitter, the carrier can be at¬ 



tenuated by placing it outside the pass- 
band of the selective filter but, even 
without this, the degree of suppression 
is usually sufficient to ensure that no 
trace of carrier will be heard at the re¬ 
ceiving end. 

The type of balanced modulator we 
have illustrated is not the only one used 
in SSB practice. There are many dif¬ 
ferent circuits but, regardless of the 
method used, the basic principle and the 
end result (two sidebands minus the car¬ 
rier) is the same. The only deviation will 
be the amount of suppression obtained 
and the stability of the circuit in main¬ 
taining balance over a period of time. 

Typical variations include the shunt 
type of balanced modulator which uses 
two matched germanium diodes, the 



(4) cos [( u) c t + 90°) - (oJ A t + 90°)] 

= COS ('J) c -u) A ) t + 0° 


PRINCIPLE OF PHASING METHOD 

__ Fig 7__ 


The block diagram above illustrates the phasing method of SSB generation. A full explanation is given in the text . 
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series or bridge type using four matched 
germanium diodes and the “gated beam” 
type which makes use of valves such 
as the 6AR8. In addition to these there 
are also many variations of the two 
valve circuit illustrated. 

The second method of SSB genera¬ 
tion, and one which has come into a 
great deal of popularity in recent years, 
is the phasing method. 

Where the filter type of SSB exiter is 
referred to as a “brute force” method 
of sideband removal, the phasing type of 
exiter could be called a “subtle” means 
of obtaining SSB. Basically the phasing 
system is the method whereby the want¬ 
ed sideband is created, and the unwanted 
sideband eliminated, by voltage cancella¬ 
tion. 

PHASING SYSTEM 

Figure 7 is a block diagram which 
illustrates this method. In this the audio 
signal from the AF amplifier (low 
power—usually not more than i watt) 
is fed to an AF phase splitter which 
produces two audio signals equal in am¬ 
plitude and 90 degrees apart in phase. 
Yes, we said 90 degrees, not 180 de¬ 
grees, as for an ordinary phase-splitter. 

Such a phase-splitting network is most 
complex in its method of operation and 
the percentage of tolerance permissable 
in its components is such that it would 
be most impracticable as an amateur con¬ 
struction project. Ready-made units re¬ 
sembling a 6AC7 valve and having octal 
type base connections are freely avail¬ 
able in Australia for a reasonable price. 
Such a unit is used in the transmitter to 
be described later. 

Returning to our block diagram we 
see that the two signals from the phase 
shift network are fed to two separate 
balanced modulators. These balanced 
modulators are also supplied with two 
90 degrees phase shifted signals from 
an RF oscillator through an RF phase- 
splitter. The RF phase network is neither 
complex nor difficult to construct and 
will be covered at a later stage. 

Examining the action of each balanced 
modulator in turn, and referring to the 
mathematical expressions alongside them, 
we can see how the resultant signals will 
add and cancel to produce a single side¬ 
band. 

MATHEMATICS 

Ignoring the mathematical constants, 
which are the same in all expressions 
and serve only to indicate the instan¬ 
taneous relationships, we can see that 
balanced modulator No. 1 is producing 
a sum and difference frequency of the 
two signals fed to it. Both these signals 
are at 0 degrees of phase angle because 
the original signals were at 0 degrees. 

Balanced modulator No. 2 is being 
fed with the same signal frequencies as 
No. 1 except that they have each been 
phase shifted by 90 degrees. Its output 
then will consist of a sum frequency 
which is the carrier plus the audio at 
180 degrees of phase angle and a differ¬ 
ence frequency which is the carrier 
minus the audio at 0 degrees of phase 
angle. 

If we then combine these four signals 
we can see that the sum frequency from 
the No. 1 balanced modulator will can¬ 
cel the sum frequency from No. 2 be¬ 
cause they are the same frequency and 
of the same amplitude but exactly 180 
degrees out of phase with each other. 
On the other hand, the difference fre¬ 
quency from No. 1 balanced modulator 
will add to the difference frequency of 



Fig 8 


The "third method" of SSB generation is basically a phasing exiter followed 

by a selective filter. 


No. 2 to appear as a common output 
frequency because these signals are of 
the same amplitude and frequency and 
of identical phase angles. 

Because there are no selective filters 
associated with the phasing method of 
sideband generation, we could, if we 
wished, run the generator at the desired 
transmitting frequency and simply feed 
its output into a linear amplifier and 
then into the. aerial system. This is not 
the general practice, however, because 
of the difficulties of maintaining oscilla¬ 
tor stability at the higher frequencies. 

The general practice with this method 
is to obtain the SSB signal from a crystal 
controlled oscillator whose frequency is 
outside the amateur bands (usually 9Mc) 
and heterodyne this with a variable fre¬ 
quency oscillator (usually 5 to 5.5Mc) 


to produce the desired output frequen¬ 
cies. 

This method has several good points, 
the most important being: (1) oscillators 
at 9 and 5Mc can be made having ex¬ 
cellent frequency stability (an absolute 
“must” with SSB), and (2) where voice 
operated control of the transmitter is 
used, both oscillators can be left run¬ 
ning at all times without producing 
interfering signals in the amateur bands. 
This latter feature assumes that the 
transmitter mixer valve will be biased 
off when the receiver is operative. 

The third method of SSB generation 
is really a combination of the previous 
two methods and was first developed 
for amateur use in this country by Dr 
Leo McMahon, VK2AC and Harry Solo¬ 
mon, VK2AJZ. These two amateurs are 



THE AUSTRALIAN RADIOGRAM NEEDLE 

Made by Australians — for Australians 

STEREO, LONG PLAYING OR STANDARD 
SAPPHIRE AND DIAMOND 

(Call or send for needle chart) 

DIAMOND STYLUS "DI-FI"'. 


. £4 
. £7 


PROFESSIONAL DIAMOND STYLUS. 

(for the connoisseur) 

RE-TIPPING SERVICE—24-HOURS 


Manufacturers 

ERNEST KllENZLI PTY. LIMITED, 

60 HUNTER STREET, SYDNEY, N.S.W. 
Phone BW 6991 


Radio, Television & Hobbies, February, 7962 


61 



















































ASSURED SUCCESS 


SPECIAL! 

We can supply any 
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among the pioneers of SSB in Australia 
and for some time have been concerned 
with obtaining greater carrier and un¬ 
wanted sideband suppression than was 
possible with the type of equipment 
commonly in use. 

In pursuit of this ideal they con¬ 
structed a “phasing-filter” type of exiter. 
the basic principle of which is illustrat¬ 
ed in Figure 8. As can be seen it is 
basically a phasing type exiter, the single 
sideband output of which is applied to 
a selective filter in order to obtain even 
greater rejection of the unwanted car¬ 
rier and sideband. 

SUPPRESSION 

Using this method the practical maxi¬ 
mum of suppression obtainable is around 
90db. Either of the other two methods 
on their own will provide from 30 to 
50db of suppression. 

Up to now we have discussed the 
advantages of SSB over AM and the 
methods used to generate an SSB sig¬ 
nal. The next problem is to amplify 
these signals to a level sufficient to pro¬ 
vide healthy competition on the amateur 
bands. 

In AM transmitters it is the usual 
practice to operate the carrier ampli¬ 
fier stages in class C in order to obtain 
the greatest possible efficiency from 
them. The non-linearity caused by this 
class of operation is of no consequence 
where amplification of the carrier is con¬ 
cerned and, in fact, is fundamental to 
the output stage where modulation or 
“mixing” of the audio and RF signals 
takes place. 

If amplification of an AM signal after 
modulation is desired it is common prac¬ 
tice to use valves operated in class B. 

The “flywheel” effect of the tuned cir¬ 
cuits ensures that the modulation envel¬ 
ope retains its original shape. Alterna¬ 
tively, one might say that, even though 
non-linearity in a class B stage causes 
the generation of harmonics, these are 
suppressed by the tuned circuits associ¬ 
ated with such an amplifier. 

With an SSB transmitter, amplification 
of the signal from the balanced modu¬ 
lator^) must be accomplished with true 
linear amplifiers if the sideband suppres¬ 
sion is to be retained. In fact, with 
SSB, the degree of sideband suppression 
finally achieved is closely related to the 
linearity of the stages following the bal¬ 
anced modulator. 

In order to understand why this is so 
let us examine what happens when a 
typical SSB test signal is passed through 
an amplifier which is operating in a non¬ 
linear condition. For the purposes of 
our discussion we will assume a sup¬ 
pressed carrier frequency ol 7,000Kc 
mixed with two audio tones of 1,000 
and 2,000 cycles and transmitted as an 
“upper sideband” signal. 

From our previous discussion of side¬ 
band generation we know that the upper 
sideband signal resulting from such a 
combination of frequencies would be 
two carriers, one of 7,00lKc and one 
of 7,002Kc. In order to pass these fre¬ 
quencies the plate circuit of our linear 
amplifier should be resonant around 
7,000Kc and we will assume that this 
is so. 

When a signal is passed through an 
amplifier which is operating in a non¬ 
linear condition, the output wave form 
will exhibit a flattening of its peaks or 

“amplitude limiting” with which occurs p 0wer with an AM transmitter, 

the generation of harmonics. It is reason- 

able to assume then, that with such a (Continued on Page Ill) 
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set-up multiple harmonics of our original 
7,001 and 7,002Kc signals will be pres¬ 
ent in the output circuit at varying 
strengths depending on the degree of 
non-linearity. 

These harmonics of the 7,001 and 
7,002Kc signals if left alone would pre¬ 
sent no problem to us because their 
frequency (14,002Kc and upwards) is so 
far outside the resonant frequency of 
our tuned circuit that they are reason¬ 
ably suppressed. But what about the 
products of intermodulation between 
these frequencies and the fundamental 
frequencies? 

A little calculation will show that 
many of these products will be within 
the range of the tuned circuits and con¬ 
sequently will appear in the output. As 
an example take the second harmonic 
of 7,00 lKc mixed with the fundamental 
of 7,002Kc, The sum frequency of this 
combination would be 21,004Kc and 
would not appear in the output because 
of the tuned circuits. The difference fre¬ 
quency is 7,000Kc and this WOULD 
appear in the output. In point of fact 
it appears in the exact spot formerly 
occupied by the carrier we have so care¬ 
fully suppressed in the balanced modu¬ 
lator. 

As a further example take the third 
harmonic of 7,001 and the second har¬ 
monic of 7,002Kc. The sum of these 
two is 35,007Kc and would obviously 
not appear in the output. However, the 
difference frequency is 6,999Kc and this 
would appear in the output: in fact, it 
would appear in the region of our sup¬ 
pressed lower sideband. 

TWO-TONE TEST 

The number of such products which 
will result from a simple two-tone test 
passed through a non-linear amplifier 
is quite numerous and fairly obviously 
would increase when complex speech 
frequencies are used. It becomes appar¬ 
ent then that if the amplifiers following 
the balanced modulator(s) are not run 
in a linear or as close to linear fashion 
as possible, the whole purpose in gen¬ 
erating a single sideband signal will have 
been defeated. 

It should be noted that though these 
intermodulation products appear in the 
regions formally occupied by the car¬ 
rier and suppressed sideband they have 
no relation except in the position they 
occupy. No intelligence is conveyed by 
them, in fact, they are often referred 
to as “unintelligible garbage.” 

In an ideal SSB transmitter it would 
be desirable to run all the amplifier 
stages, including the final, in class A in 
order to maintain the maximum of sup¬ 
pression. But class A amplifiers are 
relatively inefficient (around 30 per cent) 
and for this reason it is usual to operate 
the early stages, where power require¬ 
ments are relatively low, in class A, and 
for the final amplifier to use a method 
which is more efficient but still suffi¬ 
ciently linear to effect a satisfactory 
compromise usually class AB1 to class 
B. 

Coupling the RF signal from an SSB 
transmitter to the aerial is accomplished 
in the same manner as an AM trans- 
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A High Performance 
Audio Generator 


Here is the new generator, shown 
complete in its case. Physically, the 
unit is very similar to the earlier 
generator, and differs only in the 
chassis cutouts. 

In commencing the description of our 
new generator, we will start with the 
circuit and principles of operation. In 
doing so we will start from the begin¬ 
ning rather than merely point out the 
differences between this and the earlier 
design, to enable readers not familiar 
with the 1955 circuit to grasp the prin¬ 
ciples involved. For the benefit of in¬ 
terested readers, however, the changes 
incorporated in the present instrument 
will be mentioned at appropriate points. 

OSCILLATORS 

Before we start with the type of audio 
signal source actually used, however- a 
few words might be in order regarding 
other types of audio frequency genera¬ 
tors. There are three main types of gen¬ 
erator used for obtaining audio signals, 
namely the L-C oscillator, the beat-fre¬ 
quency oscillator and the R-C oscilla¬ 
tor. 

The first type is merely the familiar 
L-C tuned circuit kept in oscillation by 
a feedback amplifier, and is identical to 
the usual RF oscillators used to align 
radio receivers, etc. When scaled down 
to work at audio frequencies, however, 
the L-C circuit required for this type of 
oscillator becomes impractical for most 
applications. Not only are the values 
required for L and C very large, but 
the components become very difficult 
to vary in order to provide variable out¬ 
put frequency. 

The “BFO” or beat-frequency oscil- 


Here is a new, full-scale audio signal generator designed for the serious audio worker—whether 
in industry or the home workshop. Using the familiar Wein-bridge frequency selection circuit 
to ensure a stable and distortion-free output, it has a frequency range of I8c/s to 500 Kc/s. 
Featured also are a silicon-diode power supply, square-wave clipper circuit, a low impedance 

output and an output meter. > 


I T is now seven years since we last 
described a full audio signal gener¬ 
ator, the last one being in the August 
and September, 1955 issues. Admittedly 
in April, 1960, w e gave details of an 
audio oscillator, but this was designed 
with simplicity and economy in mind, 
and lacked some of the facilities one 
would expect in a full-scale laboratory 
instrument. 

MANY LETTERS 

Judging from readers’ letters, there 
are a great many audio enthusiasts who 
require more than the simple type of 
audio oscillator. Thus our query ser¬ 
vice has been hard put to handle the re¬ 
quests for reprints of the September, 
1955 circuit. 

Successful and popular though this 
earlier circuit is, however, it is now a 
little out of date. The power supply 
circuitry ia particular is capable of mod¬ 
ernisation, using as it does a valve rec¬ 
tifier circuit with its attendant heat prob¬ 
lems. 

In addition, the 1955 design had one 
or two inherent faults, which have made 
themselves apparent over the years. One 
fault is that during high ambient-tem¬ 
perature periods, the output tends to 


fall off and the full meter-scale output 
is unobtainable. 

Calibration accuracy is unimpaired, 
but the gaos created between the various 
output attenuator ranges can sometimes 
prove embarrassing. 

The other miner fault is that the out¬ 
put stage, a cathode follower, .tended to 
distort slightly at the maximum-output 
position of each range. The distortion 
was quite invisible to the naked eye, with 
the output fed to a CRO but, for tests 
on low-distortion equipment it became 
embarrassing. Many users (including 
ourselves) accepted this limitation and 
used only the lower part of each range 
for very low distortion measurements, 
but it was a problem which we felt 



By Jamieson Rowe 


had to be overcome in the new de¬ 
sign. 

With these points in mind, we re¬ 
cently decided to present a modern, up- 
to-date version of the generator. Ac¬ 
cordingly, we set about its development, 
with the result visible on these pages. 


lator attempts to provide a satisfactory 
solution to this problem by using two 
similar RF oscillators (one tunable) and 
producing the required audio frequency 
output by beating the two together. 
Since both oscillators work at a high 
frequency, the inductor and capacitor 
values are relatively small, and may be 
varied without difficulty. 

However, it proves quite difficult to 
provide adequate frequency stability in 
the oscillators, with the result that in¬ 
struments of the BFO type generally 
require frequent zero-frequency resetting. 
In addition, modern audio generators 
are required to cover far more than 
the audible frequency spectrum, being 
expected to work up to about 500 Kc/s. 
The BFO in general cannot cover such 
a frequency range, and is usually only 
just capable of covering the audible 
spectrum. 

All these disadvantages are bypassed 
with the adoption of an R-C type oscil¬ 
lator circuit, of which the present de¬ 
sign is an example. The R-C oscillator 
uses combinations of resistors and capa¬ 
citors to determine the desired frequency 
and, due to the types of combination 
possible, it is capable of covering a 
very wide frequency range with high 
amplitude and frequency stability. 

r«f AU :.:. a A u~kk:~* Pak,.,*,*, 70*2 

















Such, then, for the reasons behind our 
choice of the R-C oscillator circuit, or 
more particularly the Wein-bridge type 
of R-C oscillator. Now for the basic 
idea of its operation. 

Most readers will be aware that a 
valve amplifier will oscillate if positive 
feedback is applied to it to a degree 
sufficient to overcome circuit losses. 

This is sometimes expressed by saying 
that the loop gain must be positive and 
equal to unity. In other words, a two- 
stage amplifier having a gain of three 
will oscillate if one-third or more of its 
output is fed back to its input terminals. 
This is because the signal fed back is 
equal in both magnitude and phase to 
the signal which originally produced it. 

This simple principle is the basis of 
the Wein-bridge oscillator, for it merely 
arranges a resistance-capacitance feed¬ 
back network to provide a two-stage 
amplifier with positive unity feedback 
at the desired audio frequency. 

FEEDBACK 

Figure 1 shows the frequency selection 
part of the feedback circuit. The charac¬ 
teristics of this circuit are such that at 
the frequency (fo) shown, Eout is in- 
phase with, and exactly one-third of, the 
amplitude of Ein. Obviously, this circuit 
will produce oscillations at the frequency 
fo if it is used to provide feedback over 
a two-stage amplifier with a gain of more 
than three. 

The frequency of oscillation may be 
varied merely by altering the values of 
the capacitors and resistors in the feed¬ 
back circuit. In practice, Cl and C2 
are made equal for convenience, as are 
R1 and R2, and the frequency selection 
performed by varying the two resistors 
or the two capacitors or both sets. 

An oscillator consisting of a two-stage 
valve amplifier fitted with a feedback 
circuit similar to that in figure 1 is quite 
practical, but is rarely ever used. This 
is because it relies upon the amplifier 
gain being exactly three. If the gain 
is less than three the circuit will not 
oscillate; if it is more than three the 
output voltage will have a distorted 
waveform due to overload of the valves. 

With a normal two-stage valve ampli¬ 
fier the gain stability required to main¬ 
tain accurately a gain of three is not 
available. Thus some sort of gain 
stabilisation circuit is needed if the 
circuit is to be of practical use. 

The most common form of gain 
stabilisation is by the application of 
negative feedback. Thus, in addition to 
the positive, frequency determining 
feedback circuit, the amplifier is fitted 
with a negative-feedback circuit. The 
amplifier is fitted with high-transconduc¬ 
tance valves and is arranged to have a 
high gain without feedback, so that 
large amount of negative feedback may 
be applied. Figure 2 shows such an 
oscillator circuit. 

BRIDGE CIRCUIT 

Here the two feedback circuits are 
combined to show the similarity of the 
total feedback circuit to a bridge circuit. 
The output of the amplifier is fed back 
to point A via the coupling capacitor 
Cb, and appears between A and B. Then 
at the frequency determined by the con¬ 
stants of the leg ACB, the grid receives 
a positive feedback signal (the cathode 
ALWAYS receiving a negative feedback 
voltage). By arranging the values of Rth 
and Rk, the required amplifier gain of 
three is obtained. 

Note that the output from the oscilla¬ 
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tor will be exceptionally free from dis¬ 
tortion due to the generation of har¬ 
monics, etc. This is because the nega¬ 
tive feedback ensures that all frequencies 
other than the desired one are attenu¬ 
ated. It is only at the desired frequency 
that the positive feedback overcomes the 
negative feedback—hence oscillation is 
possible at that frequency only. 

The mere application of negative feed- 


The circuit of the new generator. It 
differs from the earlier version in a 
number of ways. The power supply is 
now a doubler circuit, using silicon 
diodes rather than valves. In ad¬ 
dition, the oscillator and output cir¬ 
cuitry has been revised to improve 
the performance. Readers having the 
previous design may care to make 
some of the changes mentioned. 










































































































This underneath view of the generator shows the oscillator circuitry on the left and the output and metering section 
on the right. The second voltage doubler electrolytic is obscured behind the central filter choke . 


back does not solve all the problems, 
however, for the output amplitude may 
still vary over small limits due to both 
valve aging and frequency factors influ¬ 
encing the amplifier gain. To stabilise 
fully the amplifier gain and output am¬ 
plitude, other steps must be taken. 

The usual way of providing the 
necessary stability is to make Rth a 
resistor having a negative temperature 
co-efficient—i.e., a thermistor. By doing 
this the negative feedback circuit is able 
to maintain the gain at exactly three and 
the output amplitude quite constant. It 
does this because the thermistor alters 
in value according to the output voltage, 
a high output 'voltage causing Rth to 
reduce and vice versa. 

Naturally, since the thermistor resist¬ 
ance depends upon its temperature, its 
resistance depends upon both the applied 
voltage and the ambient temperature. 
Thus this method of stabilisation has the 
disadvantage that ambient temperature 
variations tend to produce variations in 
the oscillator output level. 

However, by operating the thermistor 
at a fairly high dissipation level, its tem¬ 
perature is largely unaffected by ambient 
temperature variation and the output 
level is effectively constant. This is the 
procedure adopted in the present design. 

Let us turn now to the complete cir¬ 
cuit of the new generator. The part of 
the circuit of initial interest is that sur¬ 
rounding the two 6BX6 valves, as this 
section corresponds to the part we have 
been discussing—the basic oscillator. 

Instead of the cascaded-triode ampli¬ 
fier we have been considering in figure 2, 
the amplifier is actually a cascaded pen¬ 
tode one. This merely means that 
more gain is available over a larger fre¬ 
quency range. This in turn allows more 
negative feedback to be applied, improv¬ 
ing the output waveform and stability. 

A two-pole switch (labelled Sla-b) is 
used to provide a “coarse” selection of 
frequency, by switching in various values 
for the two “R”s of our feedback cir¬ 
cuit. For the “fine” adjustment, allowing 


continuous frequency coverage of the 
oscillator, the two “C”s of the feedback 
circuit are varied, in the form of a two- 
gang variable capacitor. 

Note that, due to the common con¬ 
nection provided by the gang frame, it 
must be insulated from the chassis. This 


makes stray capacities add to only the 
shunt section, with the result that a trim¬ 
mer (the 3-30 pF unit) can be fitted to 
the other section both to help balance 
capacitance and provide a means of set¬ 
ting to dial calibrations. 

Feedback from the plate circuit of 


1 Case, front panel and chassis. 
Overall dimensions, 7in x 8in x 
13in. 

1 Miniature 2-gang tuning capaci¬ 
tor. 

1 Power transformer, 110 volt, 80 
mA, with 6.3 volt 2.25 amp. 
winding. 

1 3-inch square case meter, 0-1 mA 
with scale as in text. 

1 2-pole 5-position rotary switch 
with ceramic insulation. 

1 2-pole 5-position rotary switch 
with standard wafer. 

1 3-pole 2-position rotary switch. 

2 14 Henry 60 mA filter chokes. 

VALVES AND DIODES 
2 x 6BX6, 2 x 12AU7, 1 x 6BQ5, 
2 x 1N1763, 1 x OA85. 

RESISTORS 

1 %, 1 watt H.S. types: 2.7ohm, 
24ohm, 240ohm, 600ohm, ISOOohm, 
2 x 5000, 2 x 20K, 2 x 200K, 2 x 
2M, 4 x 10M. 

1 x 470 ohm. 

1 x 1000 ohm. 

1 x 2700 ohm. 

2 x 3900 ohm. 

1 x 4700 ohm, 1 watt. 

1 x 6800 ohm. 

2 x 10K. 

1 x 10K, 1 watt. 

1 x 22K, 1 wat\ 

1 x 27K, 1 watt. 

2 x 39K, 1 watt. 

4 x 47K, 1 watt. 

1 x 82K. 


LIST™.^™_ 

1 X 100K, 1 watt. 

1 x 220K. 

4x1 meg. 

2 x 4.7 meg. 

1 x 100 ohm slider pot. 

1 x 10K w.w. pot. 

1 x 50K carbon pot. 

1 x type A54 Thermistor. 

CAPACITORS. 

1 x 3-30 pf air trimmer. 

1 x 5000 pf ceramic. 

1 x 0.01 mfd 400v paper. 

1 x 0.1 mfd 400v plastic. 

2 x 0.22 mfd 400v plastic. 

2 x 0.47 mfd OOv plastic. 

1 x 16 mfd 600v surge electro. 

2 x 24 mfd 300vw electro., chas¬ 
sis mtg. 

1 x 50 mfd 300vw electro. 

1 x 50-50 mfd 450vw dual chassis 

mtg. electro. 

1 x 100 mfd 300vw electro. 

2 x 100 mfd 200vw chassis mtg. 

electro (one insulated). 

MISCELLANEOUS 

One each red and black terminals, 
one pilot lamp and bezel, 5 small 
instrument knobs, one large instru¬ 
ment knob with cursor, 5 miniature 
9-pin valve sockets, 2 x 2-lug min. 
tagstrlps, 4 x 3-lug min. tagstrips, 
2 x 4-lug min. tagstrips, 2 x 5-lug 
min. tagstrips, 1 x 7-iug min. tag- 
strip, 2 x 5-lug tagstrips, 2 ceramic 
standoff insulators, 3 small plastic 
gang mounting pillars (see text), 
nuts, bolts, wire, spaghetti, solder, 
etc. 




























This rear view of the generator shows the layout and principal components. 
Note the shield can over the tuning capacitor and the meter multiplier resis - 
sistors mounted on a tagstrip at the rear of the meter. 


the second 6BX6 is transferred by the 
50 mfd electrolytic capacitor, corres¬ 
ponding to the “Cb” of figure 2. The 
negative feedback arms of the bridge 
consist of the 2,700 ohm cathode resistor 
(corresponding to Rk) and a series com¬ 
bination of the thermistor and a 1,000 
ohm resistor (the two corresponding to 
“Rth”). 

The thermistor is provided with a 
series resistor to allow the oscillator out¬ 
put amplitude to be 12 volts RMS, keep¬ 
ing the thermistor dissipation within suit¬ 
able limits. The series resistor has 
negligible effect upon the stabilising 
action of the thermistor. 

In passing, readers familiar with the 
earlier audio generator will notice that 
the cathode resistor and thermistor series 
resistor are different in value to the pre¬ 
vious unit. This has been done to in¬ 
crease the working dissipation and tem¬ 
perature of the thermistor, rendering it 
less sensitive to ambient temperature 
variatons and removing one of the minor 
faults of the earlier design. 

THERMISTOR 

The actual thermistor used is iden¬ 
tical to that used in the earlier generator, 
namely an STC type A54. We have used 
the same unit to prevent possible con¬ 
fusion regarding the correct one for the 
circuit and have been assured by the 
manufacturer that adequate supplies of 
the A54 are currently available. 

(This being the case, readers who pos¬ 
sess the earlier design would find it an 
easy task to modify it to the new circuit 
and improve its thermal stability. All 
that is required is to change the values 
of the cathode and series resistors.) 

From the oscillator circuit proper, the 
signal can progress via one of two paths, 
depending upon the position of the 
“Sine wave-Square wave” switch S2. In 
the “Sine wave” position, the oscillator 
output is applied directly to the cathode- 
follower output circuit, whereas in the 
“Square wave” position it is fed to a 
clipper circuit. 

The clipper circuit is basically a cas- 
caded-triode amplifier using the two 
halves of a 12AU7 valve. By arranging 
for the valves to be highly overdriven 
and by fitting cathode-to-cathode posi¬ 
tive feedback, the circuit is arranged to 
turn the sine-wave oscillator output into 
a square wave of the same frequency. 
Note that when square waves are not 
required, the cathodes are disconnected 
from one another. 

The square wave output from the 
clipper circuit would be quite large in 
amplitude if taken directly from the 
plate of the second half of the 12AU7. 
To reduce it to approximately the same 
peak value as the sine-wave oscillator 
output, a divider is formed by splitting 
the plate load of the valve. In other 
words, the signal fed to the output stage 
is practically constant irrespective of the 
position of S2. 

Now for the output stage itself. This 
is a triode cathode-follower stage using 
a 6BQ5 valve, selected for its high trans¬ 
conductance. The use of a cathode 
follower enables the generator to have 


a low output impedance, an invaluable 
feature in many applications. 

As may be seen, the fine control of 
generator output is performed by a pot¬ 
entiometer in the 6BQ5 grid circuit. Due 
to the cathode follower configuration 
this control is not able to reduce the 
output to zero, but it easily produces 
sufficient reduction to enable the various 
ranges to overlap considerably. 

Coarse control of instrument output 
is performed by a divider circuit in the 
load of the cathode follower. A rotary 
switch selects the output range desired, 
and the divider is arranged so that 
ranges are related by factors of 10. 

Here again readers familiar with the 
earlier instrument will observe a diver¬ 
gence in the designs. The present in¬ 
strument uses higher value resistors in 
the divider network than were pre¬ 
viously used. 

This has been done to remove the 
distortion mentioned earlier, inherent in 
the earlier instrument with high output 
levels. The distortion was caused in 
the earlier design by slightly too small 
a load resistance, for the cathode fol¬ 
lower, a procedure adopted by its de¬ 
signer to obtain a sufficiently low output 
impedance with the particular valve 
used. 

With the present design we have been 


able to adopt a different procedure. By 
using a newer, high-transconductance 
valve such as the 6BQ5, it proves easier 
to obtain a low valve output impedance. 
In addition, we have decided to com¬ 
promise a little on the matter of out¬ 
put impedance in the centre of the 
divider and accept a slightly higher 
figure. 

The result? Our new design has an 
extremely low distortion combined with 
an output impedance low enough for 
all but exceptional applications. The 
actual impedance figure never rises 
above 240 ohms, and is generally much 
lower, depending upon the actual out¬ 
put range in use. 

To provide accurate monitoring of 
the output voltage of the generator 
some sort of output metering is requir¬ 
ed. It should give a non-frequency con¬ 
scious reading of the output level, in 
addition to* presenting negligible load to 
the signal circuitry. 

The instrument shown on these pages 
uses a simple electronic voltmeter cir¬ 
cuit using another 12AU7 twin valve. 
The output voltage at the cathode of 
the 6BQ5 is picked off and rectified by 
an OA85 germanium diode, the diode 
voltage being used to unbalance a bridge 
circuit which includes the 12AU7. A 
meter connected between the two 


These diagrams 
are used to help 
explain the oper¬ 
ation of the Wein 
bridge oscillator. 
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ARMIES OF AMPLIFIERS 
LEGIONS OF PICKUPS 
PROFUSIONS OF PRE-AMPS 
TORRENTS OF TURNTABLES 
STACKS OF STEREO 
MOUNTAINS OF MONO... 


but only one 




8 AXIETTE II 

40- 15,000 C S. 


SINGLE CONE 

6 12 Watts. 



TRIAXIOM 

15 30 Watts. 


12 TRIAXIOM 212 

30-20,000 C S. 



LOUDSPEAKER SYSTEMS 
2-WAY 15 to 40 Watts. 


12 AXIOM with TREBAX. 

30-20,000 C S. 



10.20 and 
12 24 Watts. 


10” AXIOM 110 
and 112 

40-15,000 C/S. 



12 TRIAXIOM 412 

30 - 20,000 C/S. 



LOUDSPEAKER SYSTEMS 
3-WAY 15 to 50 Watts. 


12 or 15 AUDIOM BassUnit 
with MIDAX and TREBAX Horns. 

25.30-20,000 C/S. 



TWIN CONE 

15/30 and 
20/40 Watts. 


12” AXIOM 300 
and 350 

30-16,000 C/S. 



Power Ratings. The second figure shown 
refers to U.S.A. formula. 

For the man who knows what music 
should sound like, only Goodmans 
Loudspeakers will satisfy. 


There’s a Goodmans High Fidelity loudspeaker for every need 


Full details and Enclosure Construction Data free on request from 

Sole Australian Agents, 

BRITISH MERCHANDISING PTY. LTD., 
60 Clarence Street, 

SYDNEY, N.S.W. 

Telephones. 29 1571 (3 lines.) 


Please send details of GOODMANS HIGH FIDELITY LOUDSPEAKERS 

Name . 

Address .'......*. 























cathodes of the 12AU7 gives a reading 
which is thus proportional to the output 
voltage of the instrument. 

Note that the voltmeter circuit is pro¬ 
vided with a balancing “zero set’’ con¬ 
trol to allow the meter to be zeroed 
if the two triodes of the 12AU7 age 
unequally. This setting may be checked 
at any time by simply turning the output 
switch to the fifth or “zero output’’ posi¬ 
tion. which grounds the voltmeter input 
as well as shorting the output terminals 
of the generator. 

The actual meter used is a three-inch 
square type, having a full-scale deflec¬ 
tion of one milliamp. It is identical to 
the one used in the previous unit and 
is fitted with a 0-11 linear (millivolts) 
scale and a 0-20 dB scale. The multi¬ 
plier resistors required to calibrate the 
meter are mounted on a tagstrip at its 
terminals. 

POWER SUPPLY 



The final part of the circuit to be 
considered is the power supply. This 
is a voltage-doubler circuit utilising two 
IN 1763 silicon power diodes. A two- 
stage inductor-capacitor filter circuit is 
used to supply the output cathode fol¬ 
lower stage, to prevent HT ripple from 
producing hum in the generator output. 
All other parts of the generator are 
supplied from the output of the first 
filter stage, to provide adequate de¬ 
coupling of the output stage. 

The silicon diode power supply was 
selected in place of the previously used 
valve circuit, in order to reduce the 
total heat dissipation within the instru¬ 
ment case. Silicon diodes have a very 
low voltage drop, and therefore dissi¬ 
pate little power. In addition, they do 
not require heating power, which means 
less transformer loading, as well as re¬ 
duced valve heat. 

The reduced heat dissipation within 
the case of the instrument is particu¬ 
larly desirable, since it means that the 
thermistor ambient temperature will be 
lower. The new instrument thus achieves 
its increase in stability in two ways— 
one by running the thermistor a little 
hotter (and therefore less sensitive to 
ambient temperature rise), and the other 
by reducing the heat generated by the 
power supply. 

VENTILATION 

Notwithstanding the foregoing, the 
case is best made with plentiful ventil¬ 
ation holes and/or louvres. We added 
to the louvres on the case supplied by 
cutting 10 holes each iin diameter along 
the back. 

Now for the mechanical details of 
the new generator. It is constructed in 
a large instrument case and chassis 
which are very similar to the previous 
unit.. The front panel and case are in 
fact identical for the two generators, 
the only changes being on the chassis 
and brought about by the new power 
supply system. 

Looking at the top of the chassis 
from the rear, the power transformer is 
at the lower left. In front of it are the 
6BQ5 and metering 12AU7 valves, with 
the output valve at the far left. Be¬ 
tween these valves and the output meter 
mounted on the front panel is the 100 
mfd output coupling capacitor, mount¬ 
ed away from the chassis on two minia¬ 
ture 2-lug tagstrips. 

Beside and to the right of the trans¬ 
former are the two 100 mfd electrolytic 


capacitors of the doubler circuit, with 
the dual 50 mfd unit again to the right. 
In front of the capacitors is the 12AU7 
clipper valve, almost directly below the 
pilot lamp fitting on the rear of the 
front panel. 

On the right-hand end of the chassis 
we have the actual oscillator circuitry. 
The tuning capacitor is mounted inside 
a steel shielding box, to prevent the in¬ 
jection of hum into the high impedance 
reactive portion of the bridge. To the 
rear of the box are the two 6BX6 valves 
of the feedback amplifier; at the far 
right are mounted the two 24mfd screen 
bypassing capacitors for them. 

As the small photograph shows, the 
gang is a small type (a Phillips type 
4252 was used in the prototype) and 
is mounted on three polystyrene spacers. 
These were cut from a piece of 3/8in 
rod and tapped l/8in Whitworth to take 
mounting screws at each end. The gang 
leads are taken below the chassis 
through iin diameter clearance holes, 
and the shield box fitted over the gang. 

The shaft of the gang is coupled to a 
piece of iin brass rod via an insulated, 
high quality flexible coupling, as the 
photograph shows. It is this rod which 
serves as the shaft for the tuning knob 
and cursor at the front of the panel, 
and it passes through a panel bearing 
made from an old potentiometer bush¬ 
ing. 

Under the chassis are visible the 
majority of the smaller components and 
the two filter chokes, which mount on 
the inside rear of the chassis. At the 
left is the oscillator circuitry, with the 



mounting , showing the plastic insu¬ 
lating pillars and the insulating coup¬ 
ling on the .drive shaft. 


clipper circuit in the middle and the out¬ 
put circuit and metering at the right. 

The frequency range switch, at the 
top left of the picture, is a rotary type 
having ceramic rather than bakelite in¬ 
sulation. This is to prevent leakage in 
the high-impedance reactive portion of 
the bridge circuit, which would cause 
frequency drift, if present. 

To make up the two 20 megohm re¬ 
sistors required for the lowest frequency 
band, series 10 meg units will have to 
be used. The junction of each pair has 
to be well insulated from the chassis (to 
prevent leakage, as before) and for this 
purpose it is best to use small ceramic 
stand-off insulators. These were used in 
the prototype and may be seen in the 
photograph—one next to the range 
switch and the other on the end of the 
chassis. 

THERMISTOR 

The thermistor is mounted on a small 
tagstrip (4-lug) between the two 6BX6 
sockets and slightly to the front of them, 
next to the trimmer. A 7-lug strip on 
the rear of the chassis supports the plate 
and screen resistors for the 6BX6’s. 

The rest of the minor components are 
visible in the photograph. The wiring 
is relatively non-critical, the main thing 
to watch being that the signal wiring is 
kept away from the chassis. Note the 
100 ohm slider potentiometer mounted 
on a tagstrip above the filter chokes, and 
the output divider resistors wired be¬ 
tween the attenuator switch and a small 
4-lug strip at the far right. 

With the wiring completed, the gene¬ 
rator should function correctly as soon 
as it is switched on. All that will be 
necessary is to calibrate the dial and ad¬ 
just the heater potentiometer for hum 
balance. 

To save readers the trouble of per¬ 
forming a complete calibration on the 
instrument, we are publishing a full-size 
reproduction of the prototype dial-scale. 
Readers intending to purchase ready¬ 
made cases will probably be interested 
to know that the scale is identical to 
the 1955 version, so that there should be 
no trouble in obtaining a panel and 
scale. • 

With the ready-made scale, calibration 
becomes merely a matter of ensuring 
that the generator frequency corresponds 
with the dial reading. This can be 
done near the low end of the scale by 
setting the cursor at a suitable spot on 

(Continued on Page 109) 
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SALE 


GREAT FEBRUARY 


TRADING 
CO. 


WALTHAM 

229 ELIZABETH ST., MELBOURNE 
96 OXFORD ST., SYDNEY 
243 RUNDLE ST., ADELAIDE 

155 WICKHAM ST., FORTITUDE 
VALLEY, BRISBANE 


TELEPHONES 


Ideal for shop to store communica¬ 
tion. Far cheaper than normal 
P.M.G. extensions — no yearly rental 
to pay either. ,£4/9/6. (5/- delivery 
to rail.) 

★ SPECIAL 
SALE OFFER 

For February only, we offer this sen¬ 
sational bargain. One reel of Don 3 
telephone cable (100 yards) FREE 
with every telephone purchase. Buy 
now! This offer cannot be repeated. 


ARMY AMMO 
BOXES 


Sturdy metal boxes suit¬ 
able for heavy tools. 

★ SPECIAL SALE 
PRICE 12/6 or 
3 for 33/-. (5/- de¬ 
livery to rail.) 


VACUUM 

PUMPS 


RIGHT ANGLE TELESCOPE 


Imported elbow tele¬ 
scope. ideal for spotting 
telescope. 

★ SPECIAL SALE 
PRICE £3/19/6. 
(5/- delivery to rail.) 


MULTIPURPOSE 

GARDEN WIRE 

NOW IN PLASTIC 
BAGS 

100ft ROLLS FOR 
JUST 

1'9 

Soft, plastic-covered wire for all 
gardening needs such as flower and 
shrub tying, alignment, etc. 

SPECIAL SALE 
OFFER 

3 Packets for 5/- 

(Post 2/-.) 


MICROPHONE 

INSERTS 

SPECIAL SALE 
PRICE 2/.. 

(Post 6d.) 

COMMAND 

GENEMOTOR 

28 volt DC input (1.1 
amps) to 250 volt 

★ (0.06 amps). 

10/-. (Post 5/-.) 

MAP CASES 

With two window com¬ 
partments. 9in x 12in. 
Keep maps flat and 
free from wear. SALE 
PRICE 9/6. (Post 1/6.) 


TELEPHONE 

HANDSETS 

Standard telephone re¬ 
placement handsets. 
SPECIAL SALE 

★ PRICE 17/6. 

(Post 5/-.) 

DASHBOARD 
MAP LAMP 

A handy auxiliary light 
for your ear. Fit to 
the dashboard for map- 
reading. 

5/6 

(Post 2/-.) 


★ SPECIAL 
OFFER 

Don’t miss this bargain — un¬ 
attainable anywhere else but 
Walthams. Two headphones and 
two microphones. 

SPECIAL SALE PRICE 


22/6 


- • STOP 

WATCHES 

Calibrated to 1/5 of a second, 
these watches are fully recondi¬ 
tioned and adjusted. 

£3/17/6 

(Post 2/-.) 


MORSE KEY 

Ex-R.A.A.F. morse key. bakelitc 
encased to keep it free from dust, 
etc. With adjusting knobs for 
inter-comm. operation. 

★ SPECIAL SALE 
PRICE 4/9 , 

(Post 2/6.) 


ARMY BUZZER 

Adjustable to high arid low pitch. 
Wire up with morse key and make 
a complete practice set. 

★ SALE PRICE 

3/9 

(Post 2/-.) 


Makes an excellent 
fluid pump, delivering 
approximately 400 gal¬ 
lons an hour. 

★ SALE PRICE 
59/6. 

(Post 3/6.) 


SPARK PLUGS 
SUPPRESSORS 

Halt car radio interfer¬ 
ence. 

★ SPECIAL SALE 
PRICE 6/6 for 
a set of 7 for 6-cylindcr 
car. (Post 1/-.) 


24 VOLT 
MOTOR 

1000 ohm reversing 
type motor — 24 volt. 
Suitable for many small 
odd jobs around the 
farm or workshed. 

★ SALE PRICE 
15/-. 

TURNBUCKLES 

SALE PRICE ON ALL 
THESE. 

SMALL. 4/6. 

★ MEDIUM. 5/6. 
LARGE. 6/6. 
(Post 1/-.) 

TWO VOLT 
ACCUMULATORS 

★ SPECIAL SALE 
PRICE 17/6. 
(Post 5/-.) 


WHIP AERIALS 


Copper-coated steel sec¬ 
tions screw together to 
total 12ft In length. 
Makes an ideal fishing 
rod. 22/6. (5/- delivery 
to rail.) 


AMERICAN 
WALKIE 
TALKIE 
SETS 


These 


are 


ideal com 


mumcation 


units 


bush walk 


surf 


clubs 


£6/19/6. 


(Post 8/6.) 




POCKET BRAIN 
CALCULATOR 

Available again, these popu¬ 
lar time-saving devices which 
add. multiply, and subtract, 
all in a jiffy. 5/6. (Post 1 -.) 


MANIFOLD 

PRESSURE 

GAUGE 

New. reads 2()in. Vacut 
Checks fuel consumption 
further engine cfficier 
22/6. (Post 3 6.) 


TELESCOPIC RIFLE SIGHT 


Hurry! Hurry! 25 only 
of these army oil-damped 
compasses going dirt 
cheap. SPECIAL SALE 
PRICE OF RECONDI¬ 
TIONED MODELS. 

£6/19/6 


Supplies 4 magnifications through blued lens. Has windage 
and elevation adjustments 

★ SALE PRICE £5/19/6 

(Pos, 4 6.) 


CAR FAN 

KEEP COOL THIS 
SUMMER 

12 volt £2/5/- 


BLANKETS 

Make excellent car or 
picnic rugs. Brand new 
cx-Army stock. Single-bed 
si2e in grey or check. 38/6. 
<5 - delivery to rail.) 


REAR VISION 
MIRRORS 


Brand new. finished in 
beautiful shining chrome 
and n4Luntod ready for use. 

★ SALE PRICE, 32/6. 
(Post 3/6.) 


Pnflin ToWcai, A HftjiiiJot Pohrnnwv 70/59 










































































229 ELIZABETH ST., MELBOURNE 
96 OXFORD ST., SYDNEY 
243 RUNDLE ST., ADELAIDE 
155 WICKHAM ST., FORTITUDE 
VALLEY, BRISBANE 


BINOCULARS 

Top quality, imported binoculars in 
beautiful pigskin eases. 8 x 30. £8/19/6; 
7 x 50, 10 x 50. 12 x 50, 16 x 50. all 
£14/17/6. Also 20 x 50, as used by 
top quality radio commentators. 
£17/19/6; 20 x 65, £29/10/-; and the 
largest and most powerful of them all. 
25 x 60, as used in forestry fire lookouts, 
ship lookouts, etc., £39/10/-. (Post 8/6.) 


MONOCULARS 

Beautiful prismatic monoculars 
in pigskin cases, 8 x 50, 
£5/19/6; 7 x 50, £8/15/-. 

(Post 8/6.) 


SOLDERING IRONS 

240 volt A.C. 60 watt. 

Brand new 27/6 


DASHBOARD 
ASH TRAY 

Magnetic ash 
tray grips to 
car dashboard. 

17/6 

(Post 2/6.) 

NEON TESTER 

Checks voltages up to 230 volt AC. 
Clips inside the pocket like an 
ordinary fountain pen. 6/6. (Post 
1 /-.) 


SPARK PLUG TESTER 

Checks existance and density of 
spark. Clips inside the pocket like 
an ordinary fountain pen. 5/9. 
(Post 1/-.) 


RECORDING TAPE 

1,200 feet spools of twin-sided tape 
on standard 7 inch spools. 29/6* 
(Post 3/6.) 


TAPE SPOOLS 

3 inch spools, 3/3; 3% inch spools. 
5/6: 7 inch spools, 5/11. (Post 

1/6.) 


GERMAN MARCHING 
COMPASS 

Brand new sighting 
issued 


compass as 
to German 
25/-. (Post 


army. 

2 / 6 .) 


TORCHES 


(1) G.I. angle torch 
with clip for belt. 
11 / 6 . 

(2) Magnetic torch 
grips to car dash¬ 
board. workshop 
bench, etc, 12/6. 

(3) Adjustable head 
torch, 11/6. 

(4) Red tail light, ideal 
for car, trailer or 
bike. 6/11. 

Prices include batteries. 

(Post 2/6.) 


MAP MEASURERS 


TELESCOPES 


RANGE TELESCOPE 

An swivel tripod, supplies 40 magni- 
cations. £8/19/6. (Post 8/6.) 

POWER TELESCOPE 

Supplies 50 magnificat ons. Comes 
on tripod. £9/19/6, (Post 8/6.) 

POCKET TELESCOPE 

Supplies 25 magnifications, fits into 
a pocket-size pigskin case, £3/19/6. 
(Post 4/6.) 


SENIOR STUDENTS' 
MICROSCOPE 

Super twin eyepiece, triple turret 
supplies 6 magnifications from 80 
to 500. Has built-in lighting for 
senior students who are studying 
late at night. £6/19/6. (Post 8/6.) 


NEW MICROSCOPE 

TV 

MICROSCOPE 

The up-to-date way 
of microscopic 
study. The image 
lights up on a 
built-in TV-type 
screen. Complete 
■with slides in a 
cardboard gift pack. 

45/-. (Post. 4/6.) 

STUDENTS' 

MICROSCOPE 
KIT 

Contains a triple-turret. 300 mag¬ 
nification microscope, magnifying 
glasses, scissprs, and several other 
dissecting instruments. Contained 
in a wooden presentation case. 
39/6. (Post 4/6.) 

Also Student’s Microscope 
Without Extras, 12/6. 

POCKET MICROSCOPE 

Supplies 50 magnifications, slips 
inside the pocket like a fountain 
pen. Ideal for stamp collecting, 
geology, etc. 15/9. (Post 1/-.) 

INTERMEDIATE 
STUDENTS' MICROSCOPE 

Triple turret, single eyepiece sup¬ 
plies 3 magnifications. Excellent 
gift for Junior Chemistry Student. 
Comes in polished gift case. 
£2/15/.. 


As illustrated, 
model numbered 
(1) has measure¬ 
ments in miles, 
kilometers and 
nautical miles on 
both sides, while 
the model num¬ 
bered (2) has 
those measure¬ 
ments on one 
side and a handy 
compass built in 
the other. 17/6 
and 19/6 respec¬ 
tively. (Post 1/-.) 


DASHBOARD 

COMPASS 


Oil-damped compass 
which sticks to the 
dashboard or wind¬ 
screen with a suction 
cap. 49/6. (Post 4/6.) 


DIVING EQUIPMENT 


ukderwatea 
COMRAS5 32/6 


Oirrw 

_ 


The skin diver, boat 
owner, spear fisher¬ 
man, etc., will find 
these accurate, oil- 
damped instruments 
invaluable in his possession. All are 
watertight and strap to the wrist like 
a watch. See illustrations and prices 
above. (Plus 3/6 postage.) 


NEW AIR 
COMPRESSOR 

Invaluable for farm, home 
and workshop. Ideal for 
effortless inflation of tyres, 
spray painting, kerosene 
cleaning, etc. Pressure up 
to 150 lb per square inch 
at 3 cubic feet per minute. 

£16/10/-. (5/- delivery to 
rail.) 

NEW AMERICAN 
TYRE GAUGE 

American “Schrader” brand 
gauges. Would cost £2/2/- elsewhere 
thams price! Just 15/-. (Post 1/-.) 


truck 


and 


car 


Wa 


FEELER 

GUAGES 

Carry a set 
wherever you 
drive. 7/9, 
(Post 6d.) 


INSULATING 

TAPE 

Ideal for steering 
wheels, wiring. etc. 
In red. blue or white. 
3/-. (Post I -.) 


CAR AERIALS 

Brand new Pioneer 
car aerials, side mount, 
65/-; cowl mount, 57/6. 
(Post 3/6.) 


CAMERA 

TRIPODS 

Light, folding camera tri¬ 
pods. Both models extend 
to 45in. Standard, 52/6. 
Special with pan head. 
72/6. (Post 5/6.) 


JEWELLER'S 
PLIER SETS 

Set of three top quality 
jewellers’ pliers in a plastic 
roll. Cutting and groping 
pliers for all hobbies. 12/9. 


MAGNIFYING 
GLASSES 

NEW! Hound 
glasses on stand, 
enables you to 
work with both 
hands free. Ideal 
for artists, photo 
re-touchers. in¬ 
strument makers, 
etc. 17/6. 20 

Magnification. Glass most powerful 
on the market. Suitable for 
geologists, stamp collectors, etc. 

25/-. (Post 2/6.) 


STOP & 
LIGHT 

Red tail 
and stop 
light, beau¬ 
tifully fin¬ 
ished in 
black and 
chrome. 
Available 
in 6 or 12 
volt. 14/6. 
(Post 3/6.) 


TAIL 


14/6 


MINIATURE 

OUTBOARD 
MOTOR 

Replicas of real 
motors, these 
models drive your 
model boats from 3 
volt batteries. 19/6 
each. (Post 1/8.) 

MINIATURE 
MOTORS 

No. 45, 8/6. No. 
55 10/6. (Post 1/6.) 


SUPER SANWA 
MULTIMETER 


SUPER SANWA (illustrated), 
suitable for checking house¬ 
hold electrical appliances, gar¬ 
age equipment, etc. Sensitivity 
is 2000 ohms per volt. Checks 
all voltages from 0 to 1000 
A./D.C. 500 milliamps, 500 

microamps and plus and minus 
20 decibels. £5/19/6. (Post 


MAIL ORDERS 

Box 5234, Elizabeth 
MELBOURNE. 

Box 22 Crown Street, 
SYDNEY. 

Box 36, Rundle Street, 
ADELAIDE. 

155 Wickham Street, 
FORTITUDE VALLEY, 
BRISBANE. 

































































Judging by reports in the overseas press, a Welsh radio dealer has provided high fidelity en¬ 
thusiasts in Britain with a very tangible subject for argument, in the nature of a loudspeaker 
enclosure. But it hasn't rested there; it has crossed the Atlantic to the U.S. and here it is — 

being talked about in an Australian magazine. 


"'HE man who started the argument 
• is Jabez Gough., a 52-year-old radio 
and TV serviceman, who runs a shop 
in Cardiff, Wales. Despite all the fuss 
he has caused, he makes no claims to 
an academic education, having left 
school at the age of 13, and then from 
the bottom of his class. 

He says that he doesn’t read technical 
books and wouldn’t even know how to 
work out a problem by Ohm’s Law. 

But Gough decided, some time ago, 
that somebody had to bring high fidelity 
listening to the man in the street, for 
a price that the man in the street could 
afford. He decided to be that “some¬ 
body” and to start with the most familiar 
problem—the loudspeaker enclosure. 

"PRACTICAL" APPROACH 

In due course, with hammer, saw and 
plywood, he contrived a box that appeal¬ 
ed to* him as the long sought-for answer. 
Having done so, he offered to share his 
precious secret with as many of his 
countrymen as were prepared to send 
5/ for the plans. 

Better than that, a post-office box was 
arranged at Long Beach, California, 
through which Americans and Canadians 
could help themselves to the new audio 
experience for a mere dollar. Appar¬ 
ently, many thousands did so and the 
Gough enclosure became the subject of 
still more heated argument. 

How many critical letters Gough re¬ 
ceived is not stated, but he can certainly 
show some, to those who inquire, which 
are highly eulogistic. 

A British colonel says “better quality 
than from my costly speaker in its 
approved cabinet.” 


By Neville Williams 

From a South African hi-fi enthusiast: 
“A masterpiece of effort . . . results 
superb, specially for one who appreciates 
a balanced output with pleasing tonal 
qualities.” 

An English doctor was “amazed at the 
quality of music reproduced by a 7/ 
Government surplus speaker.” 

And so on . . . There are plenty more 
contented customers. 

What is this mysterious enclosure? 
What does it look like? 

It is a partitioned box, with inclined 
lid, formed by eight rectangular plywood 
panels. 

An inexpensive 8in loudspeaker only 
is required, which faces upward and 
slightly backward, its sound being re¬ 
flected forward from the underside of 
the partly raised lid. The type of speaker 
is allegedly not important, the implica¬ 
tion being that its bass resonance just 
doesn’t show up in the Gough enclosure, 
while its treble response is mysteriously 
smoothed and extended by the “novel” 
environment. 

Even so, Gough suggests that the ulti¬ 
mate will only be obtained from the 
enclosure when a speaker is available 
with a much lighter cone and voice coil 
than any at present on the market. 

How or why does the enclosure work? 
Whence its almost magical properties? 
Gough says he hasn’t the foggiest idea. 
It works in practice and that’s all that 
really matters. 

It either has no resonance, he claims, 
or “it resonates at all frequencies.” 

The size of the cabinet is not import¬ 
ant; the shape is the thing that really 
matters. It can be scaled up or down 
to suit speakers of different size. 


Construction is not critical, either. 
Nails and glue only are required and 
the glue purely for mechanical reasons. 
A few cracks and spaces between joins 
“don’t seem to make much difference 
to the result.” How different from all 
the troublesome “do this” and “do thats” 
which are involved in building other en¬ 
closures. 

As you might expect, Gough’s ideas 
have come in for some pretty pungent 
criticism in the columns of British tech¬ 
nical journals. 

Nor have the big manufacturing 
concerns shown any desire to take them 
up. A spokesman for one is quoted as 
saying, “It is tommyrot to say that 
Gough has stepped past basic principles.” 

But Gough doesn’t try to argue with 
anyone on technical grounds, because he 
doesn’t know their language, anyway. 
He just invites them to listen! 

A KIND OF MARTYR 

Allegedly, he is content, if need be, 
to be a kind of martyr, like the pro¬ 
moters of Edison’s electric lamp at the 
the hands of those interested in making 
kerosene lights. 

He is sustained by statements like one 
of a friend, a university professor: 
“Jabez is not bogged down by the nor¬ 
mal scientific approach. He gropes his 
way through theory with his own prac¬ 
tical methods.” 

Meanwhile, the publicity continues* 
and like Liberace ... he listens to his 
critics “and cries all the way to the 
bank” with his five-bobs and his dollars. 

Such then is the background to the 
Gough enclosure, as far as one can 
gather at this remote distance. 










But the story was climaxed by a news 
item in a recent edition of the British 
journal “Electronics Weekly,” reproduc¬ 
ed herewith. As will be immediately 
apparent, the demonstration did not im¬ 
press the correspondent or, apparently, 
others in the audience. It served only to 
swell the ranks of the doubters. 

Frankly, I am not the least bit sur¬ 
prised, for there are simply no grounds 
on which one can be optimistic about 
the design suggested by Jabez Gough. 
Nor do I say this with any motive to 
suppress what might be a good idea, 
even though not academically derived. 

There is nothing I would like better 
than to be able to publish a design— 
from any source — which would offer 
R, TV and H readers good audio re¬ 
production, without the worry of an ex¬ 
pensive speaker and the cost of a 
complicated enclosure. 

Nor would our local speaker manu¬ 
facturers waste any moisture in tears if 
the enclosure lived up to the claims 
made for it. 

While they produce expensive wide- 
range loudspeakers, they do it more be¬ 
cause of necessity than choice. They 
wouldn’t mind at all if someone could 


Gough speaker enclosure comes 

to London 


r PHE long-awaited London pre- 
miere of the Gough loud¬ 
speaker enclosure took place last 
Thursday at a meeting of the 
Radar and Electronics Association 
in the Lecture Hall of the Royal 
Society of Arts, John Adam Street, 
W.l. 

Professor F. Landgrebe, who col¬ 
laborated with Mr J. Gough in the 
development work, described the sys¬ 
tem to about 60 people — a com¬ 
paratively large audience for an 
Association meeting. 

However, he devoted only eight 
minutes of his 30-minute lecture to 
the subject of loudspeakers and spent 
the remaining 22 minutes discussing 
the biology of the ear. 

Very little factual information 
about the Gough system emerged, but 
the Professor discussed at some length 
the methods of loudspeaker assess- 



come up with a formula which would 
remove the necessity for critical, indi¬ 
vidually assembled units and allow them 
to concentrate completely on volume 
sales of ordinary mass-produced loud¬ 
speakers. 

Further, since none of them is con¬ 
cerned with the manufacture and sales 
of enclosures, it is hard to find any 
grounds to support the “kerosene lamp- 
maker’s” outlook. 

The explanation. I fear, is that they 
know too much about loudspeakers and 
the problems of baffling them to take 
the Gough enclosure seriously. 

I doubt, in fact, that there is any 
aspect of the electronic art which has 
been more thoroughly investigated than 
loudspeaker baffling. Countless thous¬ 
ands of enclosures have been built — 
big ones, little ones, heavy ones, light 
ones, costly ones, cheap ones, nailed to¬ 
gether, screwed together, glued together, 
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Dimensions of a typical Gough 
enclosure, as given in a recent 
issue of "Popular Science." 
Those inclined to do so should 
be able to build one up without 
too much trouble. 

empty, padded, and stuffed as tight 
as they can be stuffed with anything 
and everything that would suggest 
itself. 

They have been devised and 
analysed mathematically, tested in 
everything from lounge-rooms to 
anechoic chambers, thought up, 
dreamed up, and given up. 

The problems have become so 
familiar that an experienced loud¬ 
speaker man can predict quite 
accurately how a certain type of 
loudspeaker will perform in a cer¬ 
tain type of enclosure — how it 
will measure and how it will sound. 

He knows from experience what 
follows from certain orders for cone 
resonance, and how these reso¬ 
nance effects will be controlled, 

7 augmented or shifted by certain 
types of front or rear loading. He 
knows the problems of reconciling 
the results he wants with what cus¬ 
tomers can afford or accommodate. 
Gough has not deliberately 
avoided or minimised these problems. 
He has merely ignored them, leaving 
them to assume what proportions they 
will. 

In practice, there is nothing new about 
his method of back-loading the cone. 
The idea of a rear air column formed 
by partitions within a box is as old. al¬ 
most, as baffling itself. And, like most 
such air columns, in a simple box, it 
will be too short to provide adequate 
loading over the whole bass spectrum. 

It must have certain phase and cut¬ 
off characteristics, which will relate quite 
accidentally with the natural character¬ 
istics of individual speakers which the 
builder happens to select. 

And, if the interior lacks padding, 
there will be reason to expect other local 
resonance effects within sections of, the 
box. 

What the observer for “Electronics 
Weekly” reports is exactly what I would 


ment used by Mr D. E. L. Shorter of 
the B.B.C. 

The demonstration of the Gough 
system which followed included the 
conventional examples of percussion 
and over-loud playing of Bach’s Toc¬ 
cata and Fugue. 

In a hall, with bad acoustics and 
in the absence of any other loud¬ 
speakers with which the Gough sys¬ 
tem could be compared, a complete 
assessment was impossible — but 
several defects were noticeable. 

These included several uncontrolled 
resonances, well-distributed through 
the spectrum (a major effect of which 
was the sibilant voice tones); a re¬ 
stricted bass response, which was 
masked somewhat by the resonances; 
and the presence of intermodulation 
products on the loud passages. 

The writer’s general impression was 
of a muddled sound source, and the 
stereo demonstration was particularly 
disappointing. 

The question of the mode of opera¬ 
tion was raised several times during 
the discussion period which followed 
without being answered satisfactorily. 

The unit demonstrated used a loud¬ 
speaker costing £5 or £6, and it was 
claimed that the complete unit could 
be built for £8/10/ from the drawings 
supplied. 

But for this price, so can many 
other loudspeaker systems offering the 
same or even better standards of per¬ 
formance. 


expect from such an enclosure. It’s ex¬ 
actly in line with what I — and many 
others—have experienced from abbrevia¬ 
ted systems. 

Well then, does the Gough enclosure 
contribute anything at all? 

Yes and no! 

I don’t think it contributes anything 
new to the science of acoustics, as such. 
There is nothing new in the idea or 
method of back-loading the cone, or of 
bouncing the higher frequency radiations 
off an inclined surface in front of it. 
There is nothing meritorious about ran¬ 
dom or empirically devised dimensions 
in a system which is otherwise so 
straightforward. 

OFFERS SOMETHING 

On the other hand, Gough may well 
have contributed to the musical enjoy¬ 
ment of many individuals, not because 
his suggested enclosure has any special 
or mysterious merit, but because it IS 
an enclosure. 

To people who have little more in 
their home than a mantel radio, a TV 
consolette or a portable record player, 
the reproduction through any more elab¬ 
orate enclosure system would be a pleas¬ 
urable experience. 

Therefore, a proportion of enthusias¬ 
tic reports must be expected. The fact 
that some of these reports may come 
from professional men is not, in itself, 
very significant. Whatever attainments 
these men may have in their own field, 
they are not necessarily better equipped 


(Continued on Page 77) 
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CHANNEL MASTER 


World’s Largest Manufacturer of 
TV Aerials and Accessories 

RELEASES THE NEW 


(AUST. PATENT APPLICATION No. 2899-1961) 




The introduction of the Channel Master “Crossfire” 
Antenna most effectively solves the problem of 
efficient dual band operation. One of the great 
accomplishments of the “Crossfire” is the high CLEAN 
gain with exteremely high front/back ratio, the polar 
patterns exhibiting ideal characteristics, i.e. one long 
narrow forward lobe with infinitesimal side and 
rear lobes. Because of these properties, the “Cross¬ 
fire” will provide maximum wanted signal whilst 
virtually eliminating side and rear pickup of unwanted 
signals and noise. 

The “Crossfire” derives its gain from driven dipoles, 
not a large array of parasite directors. Parasites are 
inherently frequency selective, cannot cover full band 
width, and therefore restrict the performance of any 
Antenna which depends on them. The Proportional 
Energy Absorption principle, however, is frequency 
independent. As a result, the “Crossfire” has no 
erratic peaks or valleys in its gain curves. Gains are 
flat and patterns consistent on both low and high 
bands. 


A NEW CONCEPT OF 
TV ANTENNA DESIGN 


Channel Master Pty. Limited are now able to an¬ 
nounce the forthcoming release of the com¬ 
pletely new and unique series of "Crossfire" 
Antennas, the first TV Antenna series to success¬ 
fully utilise the principle of "Proportional 
Energy Absorption." 

"Crossfire" Antenna is characterised by the 
following significant features:— 

] It is front fed. 


2 There are a number of driven elements, all con¬ 
nected in parallel with a two conductor feed 
line running from the transmission line. 

3 The Antenna employs the principle of Propor¬ 
tional Energy Absorption on low and high 
bands. 

4 , The design of the Antenna is such that, at any 
particular frequency, many elements are active 
simultaneously. 

£ The Antenna docs not have a reflector element. 


There are no folded elements, which, with the 
in-line , design, ensures minimum weight and 
wind resistance. 


CHANNEL MASTER PTY. LTD. - A DIVISION OF FERRIS INDUSTRIES LTD. 


BRISBANE: 56-0102. NEWCASTLE: 61-5071. WOLLONGONG: 
TOWNSVILLE: Frank P. Whithford. Phono 3444. ROCKHAMP- 


ORANGE: J. A. Parker Pty. Ltd. MELBOURNE: 42-3141 
B-1922. CANBERRA: Jack Kryger & Company, J-1569. 

TON: Tom Mungall. Phone 4041. 

FACTORY: 752 PITTWATER ROAD, BROOKVALE, N.S.W. XF0221 

INTERSTATE DISTRIBUTORS 

S.A.: Radio Electrical Wholesalers Ltd., Adelaide. 46 4041. TASMANIA: W. and G. Genders Pty. Ltd., Hobart 2 7201. 

W.A.: Tedco Pty. Limited, Perth, 28-3225. Launceston 2 2231. Burnle 830. Devonport Z 1921, 
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Gadgets and circuits which we have not actually 
tried out, but published for the general interest 
of beginners and experimenters. 
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E.H.T. CAPACITORS 


From Mr C. L. Dalton of I Tiernan St, East Preston, 

Vic. we have received the following description of an 
ultra compact TV receiver he has constructed based 
on our August 1958 design. 

Mr Dalton says: 

“For those who, like myself, want to play — or to use my 
wife’s expression ‘fiddle’ — with TV, the following layout 
may be of interest. The set is constructed mainly from dis¬ 
posal parts and its size makes it ideal for kitchen table ex¬ 
perimenting. Experience has taught me that wrestling with a 
large conventional type of TV chassis can be a nerve-wrack¬ 
ing problem. This set entirely overcomes this problem. 

The chassis used was that of an old R.A.F. modulator 
unit. The dimensions, 8in x llin x 18in, made it an ideal 
size but at the same time presented a challenge as far as 
space was concerned. 

After stripping the unit of all original components, holes 
were cut in the front and centre sections to accommodate 
the VCR97 and various potentiometers, etc. To get over the 
nuisance of a permanently attached power cord a hole was 
cut in the rear of the chassis to take a domestic toaster type 
power plug. A suitable bracket and pins 
were removed from a broken toaster and 
fitted to the chassis. 

The power transformer (a home-made 
one), choke and, in fact, all the power 
components with the exception of the 
6H6 voltage quadruplers, occupy nearly 
all of the two rear sections. Block capa¬ 
citors with a high working voltage are 
used in the E.H.T. circuit and these, 
together with the large electrolytic 
capacitors are fitted into the rear sec¬ 
tion of the chassis. 

The coupling capacitors to the VCR97 
deflection plates are mounted on an in¬ 
sulated strip adjacent to their respective 
amplifiers in the top rear section while 
the rectifier and audio output valves are 
mounted in the rear corners of this 
section. Ventilation is provided at the 
rear and in the top of the cover (not 
shown in the illustrations), directly op¬ 
posite these two valves. 

A false perspex front with a tube 
mask is attached to the chassis with self¬ 
tapping screws and serves to cover un¬ 
wanted holes in the original modulator 
front panel. If it is necessary to get 
at valves and coils in the video section 
they can be exposed by removing the 
perspex front and the VCR97 from its 
socket, a job which takes less than a 
couple of minutes. 

Most of the circuits used are basically 
the same as those described in earlier 
issues of “R., TV and H.” and there is 
no reason why the “R., TV and H.” cir¬ 
cuit should not be used entirely. One 
departure worth mentioning was made 
in the video amplifier circuit. A 6BL8 
was used, the pentode section as an am¬ 
plifier and the triode section as a cath¬ 
ode follower, giving a low impedance 
output and also making it easier to pro¬ 
vide DC coupling to the VCR97. The 
entire amplifier from the video detector 
onwards is DC coupled. Details of this 
portion of the circuit are given in the 
schematic and the writer can thoroughly 
recommend it. 
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A & R CONVERTER PERFORMS WELL 

Messrs A. and R. Electronics Equipment Co. Pty. Ltd., of Melbourne, 
announce the release of a new transistorised power supply (illustrated), 
designated the type PS25. 



T HE unit is physically less than half the size 
of their PS21 model, but will deliver 40 watts 
as against the 60 watt output of the PS21. At 
an input of 12 volts the output voltage varies from 
330 volts at no load to 273 volts at the maximum 
load current of 150 milliamps. 

A pair of OC35 transistors and a toroidal type 
transformer are used in the unit’s oscillator circuit, 
operating at a frequency of 1400 cycles. Rectifi¬ 
cation is by means of a bridge circuit consisting 
of four silicon diodes, while a pi type filter with 
a safety bleed resistor takes care of ripple 
smoothing. 


The data sheets which' 
accompany the unit sug- < 
gest that an external fuse i 
should be used to protect i 
both the supply and the i 
equipment on which it is ( 
to be used. An internal , 
fuse is provided to pro-, 
tcct against internal fail¬ 
ures, of the type which 
would normally require 
dismantling of the unit. 

An external terminal 
board provides for input 
and output connections, 
the input connections be¬ 
ing so arranged that 
either positive or negative 
chassis systems may be 
used. There are three 
output connections, a 
common HT —» a HT + 
high (270 to 330 volts), 
and a HT + low, which 
delivers approximately 150 
volts, rectified, but unfil¬ 
tered. 

Bench tested in our 
laboratory the unit lived 
up to all the claims of 
the manufacturers. Of 
particular interest was its 
virtually silent operation, 
both physically and elec¬ 
trically. Connected to a sensitive short wave 
receiver it did not exhibit any tendency toward 
spurious radiations, a notable shortcoming with 
some transistor power supplies. 

The unit is housed in an attractive black 
enamelled aluminium case which has four mount¬ 
ing holes provided at the rear. Manufacturers’ 
literature indicates that it will operate satisfactorily 
in a surrounding air temperature of 150 deg. F. 

Further inquiries should be directed to the 
manufacturers, A & R Electronic Equipment of 
Melbourne, or their Sydney agents, Messrs Watkin 
Wvnnc, of 21 Falcon Street, Crow’s Nest, Sydney. 
(KWJ.) 


TRANSFERS SOLVE PANEL MARKING PROBLEM 


One of the oldest problems confronting the experimenter and home con¬ 
structor has been to find some completely satisfactory method of marking 
panels and controls on home-made gear. Always a sticky problem, it 
looks like being solved by a comprehensive range of transfer books 
recently released on the Australian market. 


A MATEURS, experimenters, laboratory workers, 
or anyone else who needs to produce “one 
off” of anything will appreciate this problem. 
They need a panel marking system which is 
economical, quick and simple to use, permanent, 
and, above all, which provides a really professional 
finish. 


Hand lettering, as so frequently used, is labori¬ 
ous, fragile, and generally crude in appearance. 
Professional engraving looks very nice, but the 
high cost is seldom justified. Lettering guides 
offer a compromise, but still require skill and 
time to make a good job. And all require that 
the job be stripped down and the panel removed. 


“TEKNI-CAL” technical transfers offer a neat 
solution to the problem. They are quick and 
easy to use, neat in appearance, dry to a hard 
finish and, most important, may be applied without 
the need to dismantle the equipment. 

These transfers are supplied in book form, 
each book covering a particular subject; Trans¬ 
mitters, Receivers, Audio, Alphabet and Numerals, 
etc., to name only a few from a very wide 
selection, not necessarily confined to electronics. 
Each book would contain between 300 and 400 
labels, each one repeated from three to six times, 
plus alphabets and numerals. Both black and 
white books are available. 


Tried in our own workshop, we found them 
particularly simple to use. A few seconds soaking 
in water frees the transparent pattern for transfer 
to the panel. They will stand considerable hand¬ 
ling, and may be smoothed and adjusted for 
several minutes after application. However, once 
dry, they will stand lots of abuse. 

The cost varies slightly for each book, but 
averages around 25/; less than the cost of one 
engraved panel, yet sufficient to last the average 
worker for several years. 


Further details, free catalogues, etc., may be 
obtained direct from the importers, Electronic 
Supplies and Services, P.O. Box 417, Crown 
Street, N.S.W. 
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WHITE 706W 

OSCILLOSCOPE 


WHITE - 204W 

ALPHABETS 


BUCK - 8076 Tekni-Cals 

COMMUNICATIONS 
I _ RECEIVER 

BUCK - 1106B UVni-Cal* 

Transmitter 




flAVl < UgRtNT 


< tlCTM 


CURRENT 




DUCON INSTRUMENT 


RECTIFIER 


A recent release from the Ducon Organisation is 
the miniature bridge rectifier unit illustrated 
below. Designated type DGD100 it consists of 
four point-contact type germanium diodes ready 
wired and mounted in a plastic sleeve. 


diodes arc of the Ducon type 
which is a general purpose unit having 
an excellent frequency response. Peak inverse 
voltage is —25 volts. 

The most obvious application for such a unit is 
as a meter rectifier and it was in this role that 

we tried one. We found that it was excellent 

in all respects and that its law agreed most 

favourably with the AC scales on most meters. 

It would thus make a logical replacement for 
a burnt-out and perhaps difficult to obtain copper 
oxide rectifier. 

Other units which are available but not illus¬ 
trated in our photograph are the matched pairs 
of SFD110 diodes especially designed for ratio 
detectors and discriminator applications and the 
full wave rectifier set designated type DGD101 
which consists of a matched pair of SFD106 
diodes in a plastic sleeve similar to the one 
illustrated. 


available, the difference being in their coil resis- 
i tances which are as follows: 45 ohms (1.5 volt 
i operation). 180 ohms (3.0 volts), 750 ohms (6.0 
/volts), 1600 ohms (9.0 volts) and 3000 ohms (12.0 
/volts).: Each model is also available in a special 
/ruggedised version for mobile and extreme shock 
conditions. All coils are treated with a special 
'tropic proofing process. 

'' The sensitivity of the standard version is 
'approximately 50 milliwatts while the ruggedised 
i version takes an average of 100 milliwatts to 
provide satisfactory operation. All models arc 
equipped with pure silver contact sets and the 
' units may be mounted by means of two 8B.A. 
holes tapped in their base or for printed circuit 
applications they may be soldered directly to 
the board. 

The price of the 45 to 1600 ohm units is 
£1/8/10 plus 12 V 2 per cent sales-tax and the 
3000 ohm unit is £1/11/9 plus 12 '/i per cent. 

, No wholesale or retail outlets have been set up 
( as yet and the units arc available only from the 
, manufacturers, Messrs H &. N Products of 25 
Kitchener Street, Balgowlah, N.S.W. (KWJ.) 


MINIATURE RELAY 

The rather attractive miniature relay illustrated 
is a recent release from Artron Australia Ltd. 
Weighing only 3 /40Z and measuring 5 /fe by 7 /s 
by lVs inches, the unit should find a ready 
market in an, as yet, relatively uncxploited field 
in this country. 

S UCH uses as radio control of models, mini¬ 
ature transistorised equipment, mobile equip¬ 
ment, and printed circuit applications, immediately 
suggest themselves and we have no doubt there 
would be many others for a relay such as this. 

The single changeover contact set which is 
fitted to all models of the relay has a rating 
of 3 amps at 12 volts DC. Five models are 
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TAPE RECORDER 

(Continued from Page 47) 

record condition, only one erase head 
is operative and we found it necessary 
to compensate for the change in load¬ 
ing on the oscillator in order to stabilise 
the output voltage. A small choke 
switched in series with the active head 
provided the answer quite effectively, the 
voltage changing by only a few per cent. 

On completing the recorder, we put 
it through its paces, hoping for the best 
but fearing the worst. Several “teeth¬ 
ing” troubles were evident but when 
eventually corrected the recorder per¬ 
formed very much as hoped. 

As expected, the channel separation 
was marred by the closeness of the in¬ 
ternal speakers, but on connecting one 
extension it was possible to obtain nor¬ 
mal separation. Played through an ex¬ 
ternal stereo amplifier with speakers in 
enclosures, the results were excellent. 

We found on test that a compromise 
setting of the record head bias level 
could be found which gave satisfactory 
performance on all three speeds. The 
high frequency response was somewhat 
down on the slowest speed but this was 
anticipated. 

CONSTANT LEVEL 

The record level, we discovered, like¬ 
wise could be kept constant for each 
speed without any noticeably adverse re¬ 
sults. This meant that our speed change 
switch could be considerably simplified. 

Playing a pre-recorded half-track 
mono tape indicated that in this respect 
also we need have had no fears, as tape 
and amplifier noise were well below the 
signal level, even though the gain had 
to be increased somewhat. 

So much then for the design prob¬ 
lems. Next month we will present the 
complete circuit and performance data 
and it will then be up to you, having 
been warned beforehand of some of the 
possible pitfalls, to decide whether or 
not you care to duplicate our labora¬ 
tory model. 

By no means a project for the be¬ 
ginner, we nevertheless feel confident 
that it can be built by the home con¬ 
structor who already has experience with 
audio equipment and who is willing to 
be guided by the experience of others. 


LET'S BUY AN ARGUMENT 

(Continued from Page 73) 



PROFESSIONAL Q 

COMMUNICATIONS 

LAFAYETTE model HI-30 


ALITY 


• TUNES 550 KCS TO 30 MCS IN FOUR BANDS. 

• BUILT-IN Q-MULTIPLIER FOR CROWDED PHONE 
OPERATION. 

• CALIBRATED ELECTRICAL BANDSPREAD ON 
AMATEUR BANDS 80 TO 10 METRES. 

• STABLE OSCILLATOR AND BFO FOR CLEAR CW AND 
SSB RECEPTION. 

• BUILT-IN EDGEWISE S-METER. 

TUBES: 6BA6 - RF Amp., 6BE6 - Mixer, 6BE6 - Osc., 
6AV6 - Q-Multiplier/BFO, 6BA6 x 2 - IF Amp., 6AV6 - Det. 
AF Amp. ANL, 6AQ5 - Audio Output, 5Y3 - Rectifier. 
MAINS SUPPLY: 230/240 volts AC. 


The Ideal Receiver for 
Short-wave Listener 

Special introductory Price 


the Radio Amateur or 


£ 79 ' 15 '- 

(F.O.R.) including Soles Tax 


than others to judge the performance 
of a loudspeaker system. 

In short, I can see not the slightest 
justification for suggestions that the 
Gough idea is a “miracle enclosure,” or 
a “break-through,” an “ingenious solu¬ 
tion” to a vexed problem or even 
“novel.” 

It’s just a simple and not necessarily 
unique combination of two very well- 
known principles, back loading and front 
dispersion, with the inherent character¬ 
istics and limitations of each. 

Claims that it has no resonance or, 
alternatively, resonates at all frequencies 
are both at variance with known prin¬ 
ciples and self-contradictory. 

You don’t agree? 

I didn’t expect you too; well, not all 
of you! 

If you did, we couldn’t “Buy An 
Argument.” 


(Also available for a small deposit and low monthly payments) 

For Immediate Delivery Anywhere Send Cheque with Order, 

or Phone, Write or Call For Detailed Information 

Sole Australian Distributors 

ELECTRON TUBE DISTRIBUTORS PTY. LTD. 

3A WELLINGTON STREET, PRAHRAN, S.l, VIC. 

REPRESENTATIVES ALL STATES I PHONE 51-6362 

AUSTRALIA j MELBOURNE 

TRADE ENQUIRIES ARE INVITED 
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KITSETS BUILD IT YOURSELF ... FOR HALF PRICE 


1. OXERS 1 

2. OXERS 2 

3. OXERS 3 

4. S/W 3 Band 3 

5. Little General 1961 

6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. Porlagram 

10. Porta player 

It. S/WConv. (batt.) t 

12. S/W Conv. (batt.) 2 

13. S/W Conv. (A.C.) 1 

14. S/W Conv. (A.C.) 2 

15. All Wave Conv. 1 

16. All Wave Conv. 2 

17. 50 He/s Conv. 

18. 144 Mc/s Conv. 

19. Paymaster Stereo 
Control Unit No. 9 

20. Playmaster Stereo 
Control Unit No. 10 

—PROVED AND PO 

21. Playmaster Mono 
Control Unit. 

22. Playmaster Tuner 
No. 3 

23. Playmaster Program 
Source. 

24. Hi-Fi 3 Amp. 

25. Mullard 3-3 Amp. 

26. Mullard 5-10 Amp. 

27. Mullard 5-20 Amp. 

28. Mullard 2-2 Stereo 

29. Unit 2 

30. Playmaster 10 „ 

31. Playmaster 17w „ 

32. 13 Watt P.A. Amp. 

33. 25 Watt P.A. Amp. 

34. 35 Watt P.A. Amp. 

35. Standard 10 Watt 
Guitar Amp. 

36. Standard 20 Watt 
Guitar Amp 

37. Transistor 1 

PULAR KITS FOR 19i 

38. Transistor 2 

39. Transistor 3 

40 Transistor 4 

41. Transporta 6 

42. Transporta (Std) 7 

43. Transporta (RF) 7 

44. Transistor 8 

45. Transistor D/W 8 

46. fransigram 4 

47. Transistor Stereo 
Amp—2 Watt 

48. Transistor Stereo 
Amp.—4 watt 

49. "Golden Series" 
lOw Guitar Amp. 

50. "Golden Series" 

20w Guitar Amp. 

51. Transistorised 

Signal tracer 

52. Transistor lOw Amp 

53. Transistor W/meter 

54 3" C.R.0. 

51 _ TOP QUALITY 

55. 5" W/Range 

C.R.0. 

56. 6v Tacho. 

57. 12v Tacho. 

58. Wide Range Audio 
Oscillator 

59. Sweep Generator 

60. G.D.0. Adapter 

61. Pattern Generator 

62. R/C Bridge 

63. Valve and 

Transistor Tester 

64. Electronic Stetho. 

65. Stereo Headphone 
Adapter 

66. Stereo Headphone 
Amplifier 

67. Tape Amplifier 

No. 2 

68. Tape Amplifier 

No. 3 

AT A FAIR PRICE 

ALL TRANSISTOR 
CAR RADIO 

£26/15/- 

MULLARD WIDE 
BAND TUNER 

£18/2/6 

TRANSPORTA 7 

R.F. 

£23/12/6 

MULLARD 2-2 
STEREO 

£21/18/6 

stereo CONTROL 
UNIT No. 9 

£12/15/- 

13 WATT P.A. 
AMPLIFIER 

£18/14/6 

TRANSISTORISED 

WAVEMETER 

£12/12/6 

3 INCH 

C.R.0. 

£48/12/6 

"Unit 2" Stereo 
Amplifier 

£37/12/6 

Valve and 
Transistor Tester 

£29/14/6 

"TWIN 10" Stereo 
Amplifier 

£36/18/6 

MULLARD CORDLESS 
RECEIVER 

£17/10/- 


PONT BUY—BEFORE WE QUOTE YOU mail orders to all states and pacing area 


ELECTRONIC DEVELOPMENTS 

J’hone: 63-5973 NICHOLAS BLDGS., 37 SWANSTON STREET, MELBOURNE. Phone: 63 5973 
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PHILIPS MINIWATT “TWIN 10” STEREO KIT 


The latest High Fidelity Stereo Amplifier, in a top Quality Kit—Performance Figures. 

RATED POWER OUTPUT—IOW PER CHANNEL 
FREQ. RESPONSE (0.5W) FLAT 14 CP TO 50 KC/S 
FEEDBACK—25DB. 

HUM AND NOISE LEVEL—MINUS 65DB. 

COMPLETE KIT ONLY £34'10'- 


BA RCA I AS - - » JEST COMPARE THESE PRICES 


8M3 SLIMLINE 
MICROPHONE 

(CRYSTAL) 

50/ nelt 


20,000 0HM/Y0LT 
MULTIMETER 

(22 RANGE) 

£ 8 / 6 /- 


V.T.V.M. 

ALL RANGES 
OHM METER RANGE 
0.1 OHMS—1000 MEG 

£24/10/- 


LSG-10 SIG. GEN. 

6 BANDS—120 KCS 
260 MCS 
(Another 250 just landed) 

£15/10/ - NETT 


ALL METALWORK & FRONT PANELS AVAILABLE 
FOR "RADIO, TV AND HOBBIES" PROJECTS 


ALUMINIUM CHASSIS 
ALUMINIUM PANELS 
AMPLIFIERS 
PRE-AMPS 
MICROPHONES 
SPEAKERS 
STYLI 


RECORDING TAPE 
TAPE DECKS 
VALVES 
TRANSISTORS 
PICTURE TUBES 
INSTRUMENTS 
METERS 


TRANSFORMERS 

CHOKES 

RECORD PLAYERS 
RECORD CHANGERS 
Transcription Units 
TV COMPONENTS 
TV AERIALS 


CONDENSERS 
RESISTORS 
COILS ' 
PICKUPS 
CRYSTALS 
SOLDERING IRONS 
CARTRIDGES 


AND ALL OTHER RADIO-TV, ETC. PARTS 


GUITAR AMPLIFIER KIT 


GUITAR AMPLIFIER KIT 

"GOLDEN SERIES" 10 WATT 


"GOLDEN SERIES" 20 WATT 

■ ldb 15CPS TO 30KCS. 


± ldb 10CPS TO 40KCS. 

£23/15/- 


£28/15/- 


•1 

•AW,. ‘ 

EL 

Phone: 

ECTRO 

: 63 5973 NICHOLAS 

Nl 

BLDGS., 

C DEVEL 

37 SWANSTON STREET, 

O P MEN TS 

MELBOURNE. Phone: 63 5973 
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THE PROBLEM OF PICKUP TRACKING 

Having expressed general appreciation of our record reviews &c. 
a reader of these columns points out that we have had little or nothing 
to say about pickup tracking. He suggests that we might like to discuss 
the subject in brief and include a few practical hints about locating 
pickups on motor boards. 

By Neville Williams 


make with the line a deliberate angle. 
This practice is commonly referred to as 
“offsetting the head.” 

In practice, the required offset is 
secured in a variety of ways. Some 
pickup arms describe a gentle curve 
practically all the way from the pivot 
to the stylus end. 

Some arms are straight, with only 
the head shell offset. 

Some arms are straight, headshell and 
all, with only the pickup cartridge in¬ 
clined within the shell. 



T HE basis of the tracking problem is 
probably known well enough to 
most audio enthusiasts, but here it is 
again in brief. , . . - . 

The grooves are produced, in the nrst 
instance, by a cutting head, which is 
transported across the face of the disc 
on a suitably driven leadscrew. The 
geometry of the system is such that the 
cutting stylus moves inwards along an 
exact radius and, in impressing the 
modulation, deviates in line with that 
radius. 

Alternatively it may be said that the 
axis of the cutting stylus suspension is 
aligned exactly with the tangent to the 
groove at the point of stylus contact. 

Ideally, a pickup stylus, tracing the 
same groove, should also move inwards 
along a radius, with the support axis of 
the stylus forming a tangent at the point 
of contact. 

Unfortunately, it is very difficult to 
satisfy this requirement in practice. 

For a variety of reasons, the pickup 
head cannot very well be mounted on 
a leadscrew, as is done with the cutting 
head. 

A very long, pivoted arm approaches 
the ideal because the stylus, in describ¬ 
ing a short arc of a very large circle, 
follows a nearly straight path. But there 
is an obvious difficulty in accommodating 
a very long pickup arm in a cabinet of 
practical dimensions. 

Arms have been devised which pivot 
the head as the arm traverses, to obtain 
correct tangential relationship with the 
groove. While tracking requirements 


may thus be met, the extra mechanical 
complication makes it difficult to meet 
other no less important requirements, 
such as freedom of vertical and hori¬ 
zontal movement, dynamic balance, con¬ 
trolled internal resonance, and so on. 

It is undoubtedly significant that vir¬ 
tually all pickups currently available, 
including a variety of specialist types, 
use relatively short, radial arms, with 
varying degrees of care and attention 
paid to other characteristics such as 
those mentioned above. 

Fortunately, a relatively simple 
measure is available to pickup designers 
to reduce the tracking error with radial 
arms, though it cannot provide a com¬ 
plete solution thereto. This involves 
placing the axis of the stylus so that it 
does not lie parallel with a line drawn 
from the stylus tip through the main 
pivot centre of the arm; rather does it 


As far as tracking is concerned, it is 
quite immaterial which of these methods 
is used. They might have varying de¬ 
grees of aesthetic or “professional” ap¬ 
peal, but the only dimensions that really 
matter, for tracking, are the distance 
from stylus point to pivot, the inclination 
of the stylus support to the line joining 
the two, and ultimately the position of 
the arm relative to the turntable. 

Of course, many other important fac¬ 
tors do intrude in the overall design of 
pickup arms. These include the mass 
of the arm, its stiffness and the tendency 
to exhibit internal resonance effects, 
excited by the vibration from the stylus. 
Then there is the whole question of 
dynamic balance, or how sensitive the 
pickup assembly is to tilt or movement 
of the motor board as a whole. Mech¬ 
anical convenience also has to be con¬ 
sidered—the degree to which various 
shapes impede or facilitate particular 


The B-J arm offered a near-complete solution to the tracking problem by 
causing the head offset to change as it moved across the surface of the record. 




Offsetting the head is an important aid to tracking but it is quite immaterial, 
as far as tracking is concerned, whether the angle is obtained by offsetting 
just the head shell, as above, or curving the whole arm, as below . 


pivot systems or lend themselves to the 
receipt of different cartridges. 

However, to get back to tracking, as 
distinct from these other considerations, 
the angle of offset is not just an arbitrary 
bend in the arm—or it shouldn’t be! 

It has been the subject of a good deal 
of mathematical and graphical analysis, 
as will be evident from a number of 
the more advanced audio textbooks. 

By assuming that a pickup has a cer¬ 
tain dimension between the stylus and 
pivot points,^ and that it is to track 
across a 12-inch disc with a minimum 
tracking error, it is possible to derive 
the two remaining vital figures: 

(1) The optimum offset angle, and 

(2) The distance from the centre of 
the turntable spindle at which the pick¬ 
up pivot must be centred. The distance 
can alternatively be nominated by the 
position of the stylus, when swung to¬ 
wards the turntable spindle—whether it 
falls short of the spindle or rests upon 
its centre or overhangs. 

In fact, optimum tracking normally in¬ 
volves some overhang of the stylus be- 
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yond the centre line of the turntable 
spindle, as well as a specific amount of 
offset. 

In his book, “High Quality Sound Re¬ 
production,” James Moir quotes the fol¬ 
lowing mathematically derived figures: 


Dimension, 
pivot to 
stylus tip 

Optimum 

offset 

angle 

Optimum 

overhang, 

inches 

7in. 

26° 

0.6 

7.5in. 

24° 

0.56 

8in. 

22° 

0.52 

9in. 

20° 

0.47 

10m. 

17° 

0.42 


One point emerges from this which is 
not always appreciated: There is not just 
one point on the motor board optimum 
for the particular pickup. For the de¬ 
duced minimum tracking error, the pick¬ 
up pivot can be centred anywhere on a 
complete circle around the turntable 
spindle, which will give the required 
amount of overhang. 



A piece of cardboard, suitably ruled 
and shaped, will assist in locating a 
pickup, where other regular infor¬ 
mation is lacking. 

In fact, the choice is generally limited 
to the small arc of the circle which will 
put the arm into a convenient position 
for handling, for placing on its rest, and 
to clear the sides of the enclosing 
cabinet. 

If one could be sure that all pickup 
arms were designed according to these 
figures, the story would end right there. 

It would simply be a matter of measur¬ 
ing the point-to-point distance, assuming 
the angle to be as quoted and mounting 
to give the right overhang. 

But can one be sure? Frankly I don’t 
know, though I must admit that the 
optimum overhang deduced by observa¬ 
tion generally seems to come out very 
close to the figures listed above. 

However, I imagine that there could be 
no ultimate guarantee that originators of 
individual arms did not modify the kind 
of figures quoted, in line with individual 
ideas. 

Another complication can arise from 
the substitution, in an arm, of a pickup 
cartridge different from the one origin¬ 
ally intended. Though most pickup cart¬ 
ridges, these days, mount with two 
screws on half-inch centres, there is no 
standardisation as to the distance between 
the stylus tip and these mounting screws. 

Taking extremes, it is conceivable that 
changing a cartridge in an arm could 
shift the stylus tip relative to the spindle 
by as much as half an inch. Therefore, 
what was intended as a 7.5-inch arm with 
26 degrees offset, could effectively be re¬ 
duced to 7-inch or increased to 8-inch, 
without the facility of modifying the 
offset angle by the required 2 degrees. 
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Very serious tracking error would be 
introduced if, in addition to this depart¬ 
ure from optimum offset, alteration of 
the stylus position meant that the stylus 
overhang was reduced to almost nothing 
or increased to over an inch. 

From this, a very important rule can 
be deduced: 

When substituting cartridges in 
pickup arms, whose position on the 
motor board cannot be varied, the 
distance from stylus point to pickup 
pivot must be checked and, if 
appropriate, maintained at the exist¬ 
ing figure. 

The qualification at the end of this 
statement is included purely to cover 
the possibility of error in a previous 
substitution. 

Whatever the circumstance, there is 
fairly obvious room for doubt if the 
stylus does not overhang the centre of 
the turntable spindle by about half an 
inch, in the case of a normal short arm, 
and by about 3/8-inch for a somewhat 
longer arm. 

These requirements may mean that, in 
odd cases, certain cartridges will not be 
suitable for certain arms, whose position 
on the motor board is fixed by auto¬ 
stop, changer mechanism, etc. 

Where the mounting of the arm can 
be varied, the problem is easier, because 
the pickup can be shifted bodily to re¬ 
adjust the amount of overhang and thus 
compensate for variations in the stylus 
position. 

Where circumstances leave only a 
doubt as to the proper mounting position 
for an arm, it is possible for anyone with 
a critical eye to determine a suitable 
position visually using only a carefully 
scribed piece of cardboard, as illustrated. 

Take a strip of good quality card, 
about an inch wide and eight inches long. 
Draw a clean, bold line straight down 
the centre. Near one end make a hole, 
centred on the line, and forming a neat 
fit for the turntable spindle. Slip the 
card over the turntable spindle and lightly 
mark on the line the distance from centre 
of the inner and outer grooves of a full 
12-inch L.P. disc. 

Now examine the pickup to see 
whether the axis of the stylus support— 
and probably the cartridge as a whole— 
can be related visually with the shape 
of the head shell. If need be, draw a line 
along the head shell with grease pencil, 


TUDOR RADIO 

L. E. Chapman 

418-420 KING ST., NEWTOWN 

(Established 1940) 

Phone LA1011 

TV Chassis. Well known 
make. Three parts 

assembled . 

Portable radio cabinets. New. 

£5 

Ideal for ext. speakers . . 
Column Speaker Cabinets, 
new, polished maple, 4 5 x 
7-inch speakers, 15 ohms 

£1/0/0 

£8/10/0 

Philips TV Tuner. 

Transistor Speaker Trans¬ 

£7/10/0 

formers . 

12-inch M.S.P. Speakers, 12 

10/0 

P.S. 

Picture Tubes, new 17-inch 

£3/0/0 

90 deg. 

£15/0/0 

21-inch, 110 deg.£ 17/10/0 

Record Changers, Monarch, 


superseded. New 4-speed 
600 ohm Speaker Trans¬ 

£10/0/0 

formers, each. 

10/0 

TV Cabinets, all sizes . . £3 
2-gang and 3-gang Conden¬ 

to £10 

sers . 

10/0 

Speakers, 10 x 2, also 5-in. 

£1/5/0 

TV Safety Glass, all sizes . . 

£1/15/0 

Transformers, 40 mil. 

£1/0/0 

Garrard plug-in Stereo Heads 
TV Masks, 21-inch or 17- 

£2/0/0 

inch . 

15/0 

TV I.F. Strips wired . . 

£5/0/0 

TV I.F. Strips assembled . . 

£3/0/0 

TV Power Transformers . . 
Transistor Printed Circuit 
Boards 6 and 8 with 
Transistors. Speaker and 

£5/0/0 

Gang completely wired £8 and £10 

90 deg. P.T. Sockets . . 
Valves, 6DX8, 6BU8, 1R5 
3V4, 6R3, 6EJ7, 6N3, 1S5. 

1/0 

1T4, 6EH7, 6U8, 6BL8 . . 
Record Changer, Collaro, 

10/0 

new, in carton, 78-speed 
Gramophone motors and 

£3/0/0 

pickups, 4-speed. New. . . 

£6/17/6 


DISC RECORDING 

SUPPLIES 

Write for price list of 
CUTTING-HEADS, BLANKS AND 
ALL ACCESSORIES 

BOX 5041Y, G.P.O., MELBOURNE VICTORIA 


WB2260 

DISPOSAL 


PARALLEL 

RADIO 


WB4461 

STORE 


32 MACARTHUR PARADE, DULWICH HILL 


P.A. SPEAKERS 

Twin Horn (Parmeko 15 ohms), with 
short reflex horns. Suit all outside 
work. 

New, £6/10/. Used, £3/10/. 


NIFE BATTERIES 

10 Volts, 12.5 amp. hours. Fully 
charged, in carrying box. New, £8. 
Single 1.25v cells, £1 each. 

SELENIUM RECTIFIERS 

10 amp. Suit all charging plants, 

£ 1 . 


NEW—RANGE COMPUTERS— 
NEW! 

37 tubes, 2 12AT7, 2 6AK5, 2 
6AS6, 2 6AL5, 4 5670, 1 2D21, 

1 6AL5, 2 6J6, 4 12AX7, 1 12AY7, 

2 6AH6, 1 6AG5. 5 6X4, 8 6AQ5. 
Also double-ended blower, relays, 

pots, valve shields, etc. £15. 

SIG. GENS, COSSOR, 6.5-100 megs, 
£15. 

A.W.A., 

25-50 megs., 45-100 megs., 

£8/10/ each. 


NOTICE. Intending purchasers, other than Mail Order customers, may purchase from No. 3 
Mail Order Store, between 9 a.m. and 12 noon, Saturday only, at 32 MacArthur Parade, 
DULWICH HILL. 
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specialising in 

Tape Transcription Decks 

and Record Changers 


COLLARO 
STUDIO TAPE 
TRANSCRIPTOR 


The ideal unit for semi-profes¬ 
sional tape recording in mono, 
or stereo. 


• NEW DESIGN 

• SPACE FOR THIRD HEAD 

• FAST REWIND 

• PAUSE CONTROL 

• 3 SPEEDS —P/s, 33/4, AND 
71/2 I.P.S. 

• DIGITAL COUNTER 

• 3 FULLY SCREENED 
MOTORS WITH HEAVY 
BALANCED FLYWHEEL 

• SPOOL CARRIER SET TO 
ACCOMMODATE SPOOLS 
UP TO 7" DIAM. OR 53/ 4 " 
SPOOLS MAXIMUM 



A real achievement in stereo crystal cartridges 

Piezoelectric cartridges have an advantage over other cart¬ 
ridges as they create a sufficient output voltage to feed a 
low-frequency circuit without additional amplification. Collel 
ceramic cartridges (SCI) use Lead Zirconate elements suitable 
for all climatic conditions. 

Collel crystal cartridges (SKI) use wafers of Rochelle Salt 
which have particularly high piezoelectric effect. 

TRANSMISSION 

Collel carefully balance the two sides of the system without 
mutual interference, giving wide-frequency range and high 
compliance. Construction of the SCI and SKI utilised the 
* latest knowledge and experience of stereo transmission 
techniques. 


FREQUENCY RESPONSE CURVE 



SCI CERAMIC ” w ,c## * ,awo 



SKI CRYSTAL - 



Available from all leading wholesalers or Sole Australian Distributors: 


ELECTRONIC INDUSTRIES IMPORTS PTY LTD. 


VIC 

NSW. 

S.A. 

Q'LAND 

W.A. 

139-143 Bouveric Sr. 

121 Crown St. 

90 Grote St. 

376 Ann St. 

68a Railway Pde. 

Carlton 

Sydney 

Adelaide 

Brisbane 

West Perth • 

Telephone: FJ 4161 

Telephone: FL 5041 

Telephone: LA 5295-6-7.8 

Telephone: 2-6462 

Telephone: 28-3111 
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corresponding with the axis line of the 
stylus support. 

With the pickup supported in a likely 
tentative position on the motor board, 
rest the stylus carefully on the line of 
your piece of cardboard about midway 
between the marks representing the inner 
and outer grooves. Looking vertically 
downward, the line along the pickup 
head shell and the line on your card¬ 
board should form something very close 
to a right angle. 

Without altering the position of the 
pickup pivot on the motor board, rest 
the stylus on points along the line, to 
the outside groove, then to the inside 
groove. Note how the tracking angle 
varies from the optimum right angle to¬ 


ward the exremes of groove radius. 

By now moving the pickup pivot 
slightly closer to the turntable spindle 
or further away — thus varying the 
amount of overhang — the influence on 
tracking error can be observed. 

While it might be thought reasonable 
to select a position where the errors at 
the two extremes are about balanced, 
there is good support for the idea that 
the selection should be biased slightly 
toward reducing tracking error at the 
inner grooves, accepting somewhat 
greater error on the outer grooves. This 
is based on the fact that the wave-lengths 
on the outer grooves are greater and the 
angle of the stylus approach therefore 
somewhat less critical. 


REVIEWS and COMMENTS j 


SACRED RECORDS 

MORNING CHAPEL HOUR. Wilbur 
Nelson and the Chapel Singers. 
Doris Thompson, piano; Ethyl Nel¬ 
son, organist. Stereo, Word (Gospel 
Film Ministry) WST-8055-LP. (Also 
available on mono W-3112). 

The cover notes record that “The 
Morning Chapel Hour” is a radio broad¬ 
cast which has been aired over numerous 
U.S. stations for the past 17 years. 

This is a record of the kind of music 
which is used in the session — vocal 
solo, duet, trio and quartet versions of 
modern Gospel melodies, with chorus, 
piano and organ accompaniment. 

The numbers are well presented, with 
the accent on harmony and melody. 

Apart from a couple of traditional 
hymns, most of the melodies will be 
agreeably new to local record buyers. 
They include: “It Is Morning” (the ses¬ 
sion theme), “When Morning Gilds The 
Skies,” “Where The Roses Never Fade,” 
“Beautiful Life,” “Sooner Or Later,” 
“Someone To Care,” “Shelter In The 
Time Of Storm,” “Healer Of Broken 
Hearts,” “Bound For The Kingdom,” 
“Joy In My Longing Heart,” “My 
Father Planned It All,” “I Want To See 
Him,” “Heavenly Love,” “There Is Hap¬ 
piness” and “Joy.” 

Technically, the disc is of good aver¬ 
age quality, though not perfect, by 
reason of a few surface crackles and a 
hint of distortion on the inside tracks. 

1 STAGE AND SCREEN j 

OPERATIC CHORUSES, the Robert 
Shaw Chorale. Choruses from “Car¬ 
men,“Tales of Hoffman,” “Faust,” 
“Nabucco,” “Otello,” “II Trovatore,” 
“Lohengrin,” “Rigoletto,” “Die 
Meistersinger,” “Mignon,” “Cavalle- 
ria Rusticana” and “Die Fleder- 
maus.” Mono, RCA L-16288. 

One does not need to be a devotee of 
opera to enjoy this recent release from 
the Robert Shaw Chorale. In fact, it 
will probably appeal most to those whose 
collection does not already contain the 
complete works from which the choruses 
are taken. 

For the most part, the choruses are 
very well known — old “warhorses,” if 
you like — but the Chorale and the Vic¬ 
tor Symphony Orchestra under Robert 
Shaw combine to present them with an 
impact, a brilliance which would be hard 
to better; Control, response and cohesion 
are excellent from start to finish. 


Technically, the disc has wide dynamic 
range, good balance and is completely 
distortion-free. But it does have an un¬ 
fortunate background of tape hiss, and 
what sounds like a low-frequency cueing 
signal just prior to the start of each 
track. 

Despite the imperfections, I still say, 
if you don’t have a similar collection 
of operatic choruses on hand, you could 
make yourself a present of this one. 


COUNTESS MARITZA (Emmerick Kal¬ 
man). Vienna Volksoper Chorus and 
Orchestra, Grosstadtkinder Choir, 
Elemer Harvath Gypsy Band, con¬ 
ducted by Anton PauUk. Produced 
by Marcel Prawy. Mono, R.C.A. 
L16282. 

Set against a background of part-Vien- 
nese, part-gypsy, this romance of a Hun¬ 
garian countess could hardly fail to pro¬ 
duce the highly listenable music that it 
does. 

Nor could the production have a more 
authentic basis than on this actual Vien¬ 
nese recording, brought to Australia un¬ 
der the R.C.A. label. 

It matters little that you might not 
understand more than a dozen words 
from start to finish; the detailed fover 
notes will keep you in the picture as you 
enjoy the music. 

And enjoy it you will. The definition 
and clarity is mono recording at its 
best, with not a trace of distortion or 
noise. In short, it is one of those discs 
which I can recommend without reserva¬ 
tion. 

The cast, by the way, includes Marika 
Nenieth, Herbert Prikops, Peter Minich, 
Monika Dahlberg and Sonya Draksler. 

★ ★ ★ 

DOWN DRURY LANE TO MEMORY 
LANE. Played by 101 Strings. 
Stereo. W. and G. WG-BS-1116. 
(Also available on Mono WG-B- 
1116.) 

One of the best recordings I have yet 
heard on the W. and G. label is this 
two-record album of Drury Lane 
Memories. 

Presented in the now familiar style of 
the “101 Strings” Orchestra, the melodic 
pattern is woven by 30 first violins, 26 
second violins, 20 violas, 18 cellos and 
seven string basses. Emerging from all 
this one hears occasionally the welcome 
sound of a much smaller group of brass, 
woodwinds and percussion. 

The selections taken from the long list 
of musicals which have been presented 
(Continued on Page 86) 


SCOOP! 

MICRO DIALS 

2in diam. 8-1 reduction, numbered 
0-100 over 180 deg. 

Price only 19/6. 

Plus 8d Post. 


Aerial Knife Switches 

Black Bakelite Base. 

D.P.D.T.3/ 

S.P.S.T...1/9 

Plus 5d Post. 


OCTAL PLUGS 

Black Bakelite with Screw Cover. 

Priced at 2/- each 

Plus 5d Post. 


SPECIAL FOR ONE 
MONTH ONLY 

CRYSTAL EARPIECES 

Fitted with miniature plug. 
Usual Price 9/6. 

Special price 7/6 

Post Free if you mention this ad. 


CRYSTAL 
MICROPHONES 

PIEZO TYPE SM2. 

Standard Mounting, Response 60-8Kc. 
Silver/Brown and Chrome Finish. 

Price . 35/* 

Plus Post. 

CRYSTAL MIKE 
INSERTS 

Response 60-10Kc., lin diam x «in 
thick. 

Price 15/- 

Plus 5d Post. 


PHONE PLUGS AND 
JACKS 

Standard Size Plug, 5/; Jack 4/6. 
Extension Plug and Jack for Cord 
Mounting, 10/ set. 

Miniature Transistor Types, Plug 
2/, Jack 2/, or 3/6 Set. 

Post on plugs 5d. 


We specialise in mail orders. 
Get our quote first . 

Send list with stamped addressed 
envelope to: 

PRICE’S RADIO 

RADIO PARTS & TOYS 
5 & 6 Angel Place, Sydney 
Phone 25-3146 
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A COMPLETE HI-FI STEREO ? tfk 

SYSTEM FOR ONLY J tf GNS. F.O.R. 


UNIT STEREO PLAYMASTER AMPLIFIER No. 2 
WITH PLAYMASTER TUNER 


—SPECIFICATIONS— 


• Output 7 wotts per channel (14 watts). 

• Ferguson Output Transformers. 

• MOoVc"" Wl,h neW tM 84 tunin9 '" di '°tor. frequency coverage 550 fo 

• « a £“ 4 6BM8 -’ ,2AUF ~ 1 4N8 - T 6AN7 -' EM84-2 1N1763 Recti- 

^Recorder. ° P “* fa * mHn for P'^-up-radio, F.M. Tuner and Tape 

• FULLY GUARANTEED 


PLUS THE NEW B.S.R.-UA12 STEREO CHANGER 

AND TWO MAGNAVOX 8W.R. HI-FI SPEAKERS GIVING A 
FREQUENCY RESPONSE OF 40 TO 12,000 CYCLES 


IN HI-FI TAPE R 


THE COMPLETE UNIT IS SUPPLIED IN ATTRAC¬ 
TIVE AND DURABLE TWO-TONE COVERED CASE 
COMPLETE WITH ACOS MICROPHONE AND 
FITTED WITH DUAL SPEAKERS. 

I he amplifier circuit equalised to C.C.R. standards giv¬ 
ing perfect reproduction from recorded tapes. Outlet to 
power amplifier. Extension speaker outlet and “magic eye” 
level indicator. Amplifier is completely shielded and fitted 
with dress plate to match deck. Output: 4 watts can be 
used as straight amplifier if required. 

COMPLETE RECORDER 


Model TR3 incorporates the new 
C o 11 a r o “Studio” Deck w h i c li 
features:— 

• Amplifier using six valves and rectifiers. 

O Separate bass and treble controls. 

• Monitoring through speaker. While recording. 

• High Fidelity. Frequency response 40 to 14,000 cycles at 
7*in per second. 

• Three 4-pole shielded motors. 

• Three speeds, 1-7/8, 31 and 7J. 

• Fast forward and rewind, 1200ft in 65 seconds. 

• Weight 291b. 

• Light piano key controls. 

• PAUSE CONTROL 

This has the effect of stopping the transit of the tape past the “Record 
Playback” and “Erase” head's and applying the brakes to the spools while 
leaving all switches and mechanical functions in their selected positions. 
Typical application is to pause whilst recording to omit speech interposed 
between musical selections. Control will only work whilst it is held 
in position. 

• TAPE MEASURE AND CALIBRATING DEVICE 

The three digit counter makes the location of any recorded passage the 
simplest of operations. 

o TRANSCRIPTION TECHNIQUE 

A large diameter flywheel with ground and lapped steel shaft running on a 
ball at the bottom of long bearing reduces friction and virtually eliminates 
“wow” and flutter at less than 0.15 per cent at 7Viin per second. 


WITH MUTT 2 TKM . . £72/9/11 

W1IH MIKE 4 TR.tfK .. £80/0/11 


Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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CLASSIC RADIO TAKE PRIDE IN ANNOUNCING COMPLETE NEW 
RANGE OF STEREOPHONIC EQUIPMENT 



LIVING 
SOUND 

n VALVE HI-FI STEREOGRAM CHASSIS 


Complete tuner and amplifier for stereo, comprising a compact Hi-Fi Stereogram in two units featuring a high gain 
dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with tone controls in one unit and 
two Mullard 5-10 amplifiers with push-pull outputs and power supply on second chassis. 


£69/15/- 


Two pair of M.S.P. Jensen speakers or two Rola 12in dual coned speakers supplied. Power output 10 watts per channel (20 watts), 
response of amplifier 40 to 15.000 cycles. 


THIS UNIT CAN NOW BE SUPPLIED WITH THE NEW ROLA 12 PX SPEAKERS 


F.O.R. 


Frequency 


10 VALVE HI-FI STEREOGRAM CHASSIS 


Complete stereo unit comprising dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with 
tone controls and two Mullard 3-3 amplifiers, power supply on separate chassis. Supplied with two Rola 8MX 
speakers. Power output 4 watts per channel. Frequency response of amplifier 40 to 15.000 cycles. 


£49/15/- 


F.O.R. 


6 VALVE HI-FI STEREOGRAM CHASSIS 


Complete tuner and amplifier for stereo incorporating the “Mullard 2-2“ amplifier circuit with separate bass and 
treble controls. Output 3 watts per channel. Supplied with two Rola 8MX speakers. Frequency respoase 50 to 
10.000 cycles. 


£41/15/- 



ALL UNITS INCOR¬ 
PORATE THE NOW 
FAMOUS "MULLARD" 
AMPLIFIER & TONE 
CONTROL CIRCUITS. 


W rite for Full 
Specifications of 
STEREOPHONIC 
EQUIPMENT OR 
TAPE RECORDERS 


THE NEW PAYMASTER STE REO AMPLIFIER No. 3 WITH 
TUNER RECORD CHANGER AND SPEAKER 


— SPECIFICATIONS — 

3 AMPLIFIER AS FEATURED IN JAN R. & H. gf% Jg IF / 

» INBUILT TUNER WITH EM84 TUNING INDICATOR %. #1 § ■%/ m 

« VALVES—2.6GW—1.12AU7—I.6AN7—I.6N8—I.EM84 Iv 

AND 2.INI763 RECTIFIERS _ _ _ 

• FERGUSON OUTPUT TRANSFORMERS F0R - 

® CONTROL PANEL AS USED FOR PLAYMASTER No. 2 (CASE 17/6 EXTRA) 

GARRARD 4 SPEED STEREO TWO MAGNAVOX 8WR 

RECORD-CHANGER SPEAKERS 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO PLAYING 

EQUIPMENT IN STOCK 


Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145. 
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STEREOPHONIC PICK-UP 

there is NO finer pick-up! 


You only have to use one to know that the DECCA ffss Stereophonic Pick-up 
is the best. This superbly designed pick-up will make mono records sound 
better and bring out to the full the breathtaking realism of stereo recordings as 
no other pick-up will do. 


Specification - OUTPUT: 1.4 mv/cm/s R.M.S. per channel. IMPEDANCE: 
3,000 ohms at 400 c/s. RECOMMENDED TERMINATION: Approximately 
47,000 to 500,000 ohms per channel. DIAMOND STYLUS RADIUS: 0.0005 
inch. TIP MASS: less than 1 milligram. FREQUENCY RESPONSE: Within 
± 1 db. from 50 to 15,000 c.p.s. STYLUS COMPLIANCE: Lateral 10 x 
10 cm/dyne. Vertical 2 x 10 ,; cm/dyne. PLAYING WEIGHT: 3.5 grams. 
PRICE: £36/11/6 (throughout Australia). 


Hands off the 
pick-up! 


Protect all types of records and pick-ups 
with a Decca Micro-lift. Saves delicate 
stylus from damage by dropping and affords 
accurate positioning. If you care for records 
and pick-ups, you must have a Decca Micro¬ 
lift. Priced at only £3/6/3 (thruugnout 
Australia). 


Full details available on request 
Australian Agents: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence Street, Sydney, N.S.W. BX1571 


from the famous Drury Lane stage are 
as follow: 

Side 1—“Drury Lane To Broadway/’ 
“Rose Marie,” “One Alone,” “Make 
Believe,” “One Kiss.” 

Side 2 —“My Heart's Delight,” “Don’t 
Say Goodbye,” “A Girl Like Nina,” 
“I Won’t Dance,” “Glamorous Night.” 
Side 3—“Between The Acts,” “Music In 
May,” “Rose Of England,” “My Love 
Is Like A River,” “People Will Say 
We’re In Love.” 

Side A —“Some Enchanted Evening,” 
“Getting To Know You,” “Fanny,” “I 
Could Have Danced All Night.” 

The critical may notice a few surface 
clicks and a wisp of distortion here and 
there on wide range gear, but this isn’t 
high-level show-off-your-gear type of 
sound; it’s the soft-lights-and-sweet-music 
kind of thing that goes with eating, read¬ 
ing and reiaxing. 

★ ★ ★' 

GREAT FILM THEMES 2. Bobby 
Richards Orchestra; Produced by 
Cyril Oraadel, with Andy Cole, 
June Marlow, Peter Gilmore and 
Patricia Lynn. Stereo. World Light 
Record Club, LM-7027. 

Though there’s no mistaking the basic 
Cyril Ornadel formula, the contents of 
this disc are aimed at giving you variety 
for your money. 

From the orchestra comes “The Big 
Country,” “Moulin Rouge,” “Man With 
The Golden Arm” and “Theme From 
Picnic.” 

Patricia Lynn contributes (complete 
with a few shaky notes) “Secret Love” 
and “Singing In The Rain.” 

In sentimental mood Andy Cole offers 
“A Song In My Heart” and “You’ll 
Never Know,” while June Marlow 
brightens the party with “Blues In The 
Night” and “Love Me Or Leave Me.” 
Finally, from Peter Gilmore, comes 
“Man From Laramie” and a competent 
“Mona Lisa.” 

If the fare tempts, you need have no 
fears about the technical quality. A trace 
of surface “prickle” is the only imper¬ 
fection. 


IN 




IN VARIED MOOD } 

VICTORY AT SEA. Volume 3. Suite 
from the score composed by 
Richard Rodgers. Arranged and 
Conducted by Robert Rusell Ben¬ 
nett. Stereo. RCA SL-16302, 

Back In 1953, when RCA released, on 
disc, music from the score of their NBC 
Associate’s television feature “Victory At 
Sea,” it could have been just another 
record “off the sound track.” Instead, 
it gradually won wide acceptance as an 
authentic sound picture of the American 
battle scene; it was followed by a second 
suite in 1958, then re-released on stereo 
in 1959. 

Now comes volume 3, ingeniously 
contrived from what still remained of 
the score, but even more ingeniously 
amalgamated with sounds of the islands 
and of the battles which raged around 
them. 

Having seen the television series, it 
isn’t hard to re-create the action that 
goes with the music. More than that, it 
underlines the paucity of the original 
sound, as heard on the average television 
set. 

This is pictorial sound indeed, imagina¬ 
tively conceived and recorded with start¬ 
ling clarity and full use of the stereo 
facility. Not everybody’s meat, but a 
tasty morsel, nevertheless. 
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THE SOUND OF GYPSY MUSIC. 
Dick Kesner, His Magic Stradivarius 
and Orchestra. Mono. Coral CL- 
30,665. 

It hardly needs me to explain the con¬ 
tents of this disc. Like Florian Zabach, 
currently appearing on Australian tele¬ 
vision, Dick Kesner also has a magic 
Stradivarius, and uses it to produce a 
similar kind of sound—a well ordered, 
ornamented and often sentimental pre¬ 
sentation of traditional popular melodies. 

It’s easy on the ear — provided you 
don’t have a rooted objection to this 
kind of thing. 

Here the Gypsy theme predominates, 
with titles including “Hungarian Rhap¬ 
sody No. 2,” “Two Guitars,” “Golden 
Earrings,” “Hungarian Dance No. 5,” 
“Gypsy,”’ “Play Fiddle Play,” “Dolores,” 
“Zigeuner,” “Gypsy Love Song” and two 
or three others of like content but incon¬ 
veniently long titles. 

The quality in technical terms? Excel¬ 
lent. 

★ ★ ★ 

APASIONADA," The Norman Luboff 
Choir. Stereo, RCA SL-10I089. 

The inspiration may be Latin-Ameri- 
can but there is none of the frantic 
rhythm here that is often associated 
with Latin-American music. Norman 
Luboff builds, instead, an atmosphere (I 
quote the jacket notes) of soft lights, 
good wine and tropical ardor. 

He blends the ingredients so skilfully 
that one can easily listen with pleasure 
through both sides—and come back for 
more. Nor have the recording engineers 
let him down. This is good sound. 

The titles: “Perfidia,” “Maria Elena,” 
“Nightingale,” “Love Me,” “Jungle 
Drums,” “Adios, Mariquita Linda,” 
“Apasionada,” “My Love,” “Summer 


Night,” “Amorita,” “Ay, Ay, Ay,” and 
“Adios.” 

^ ^ 

JUMP UP CALYPSO (And Other West 
Indian Folk Songs). Harry Bela- 
fonte, with the Trinidad Steel Band 
and with Orchestra and Chorus 
directed by Ralph Hunter. Produced 
by Bob Pollard. Stereo, RCA SL- 
101134. 

For the first time on record since 
1955, Harry Belafonte returns to the 
field which first rocketed him to fame. 
Backed by a unique combination of a 
steel band and a conventional orchestral 
group, he presents a selection of calypso 
songs, transcribed sufficiently from the 
“Jump Up” Festival at Trinidad to make 
themi intelligible to “Western” ears. 

For variety, they are interspersed with 
West Indian ballads like “Land Of The 
Sea And Sun,” “Kingston Market,” 
“Bally Meana” and the carol-like “Baby- 
Boy.” 

Not everyone would want to take in 
the full L.P. at a sitting—or is this a 
dubious statement in the face of a mil¬ 
lion or more copies of the earlier re¬ 
lease? Certain it is that you can buy 
without hesitation if your tastes run to 
calypso, or if you’re a Belafonte fan. 

Technically the sound is clean and 
forward, though a trifle light at the bass 
end. 

★ ★ ★ 

Mr ENTERTAINMENT, Sammy Davis 
jun., with Orchestras directed by 
Morty Stevens, Jack Pleis and 
Buddy Bergman. Mono, Festival, 
FL-30,662. 

The cover notes suggest that this 
album is in the nature of a showcase 
for Sammy Davis. Listening to the disc 
one cannot help but feel that this is 


something of an overstatement. The man 
has such extraordinary talent that a 
single 12in L.P. can only begin to en¬ 
compass the myriad facets of his versa¬ 
tility. 

Side one is a collection of numbers 
designed to show his talents in the fields 
of vaudeville, tap dancing, impressions 
and swinging singing. Included are such 
favourites as “Song and Dance Man,” 
“Let’s Face the Music and Dance,” “How 
are things in Glocca Morra,” “Traps and 
Taps,” etc. 

Side two contains numbers from diffi- 
cult-to-interpret Broadway musical ma¬ 
terial and includes “Soliloquy” (from 
“Carousel,” “Where is the Life That Late 
I Led” (from “Kiss Me Kate”), “Gesticu¬ 
late” (from “Kismet”) and “Ya Got 
Trouble” (from “The Music Man”). 




ALWAYS RELY ON R.D.S. 

Stockists of Television 
parts, Picture Tubes and 
©1 Turrets 

We can supply all Radio and 

NCf Electrical Components and are 

&£$ agents for the famous Hotpoint 

Radio Sets. Distributors of Test 

Equipment, Valve and Circuit Tester, Multi¬ 
meters, etc A complete Mail Order Service 
for the Countryman. Call, write or phone to 

The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical Distributors, 
GROUND FLOOR. WEMBLEY HOUSE, 

841 GEORGE STREET, SYDNEY. 

Phone MAI876. Open Saturday Mornings. 


The ^Jandbera Series 6 is a 'no-compromise' 
instrument capable of delivering consistently 


dbi 



fine professional quality when used with 
comparable amplifier and speaker systems 

7a ndberg 


STEREO TAPE DECK 

3 Speeds 4 Tracks 3 Heads 

Features include: 

Free-standing or Built-in Teak Cabinet 
Flawless Technical Specification . , „ 

High & low level mixer inputs & cathode follower 
outputs 

Two Recording and Two Playback Amplifiers 
"On and Off the tape" monitoring 
Sound-on-Sound Simultaneous record and playback 


Tandberg recorders are available from all tape 
recorder specialists who have the interests of their 
customers at heart, who appreciate a quality product 
requiring the minimum of service and which is 
accepted by professional engineers as a recorder of 
the highest standard. 


If unable to obtain required information, write to 
Australian National Distributors: 

Simon Gray Pty. Ltd. 

MELBOURNE, Victoria 
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Joseph Myer reports 

THE NEW 

-AUDIO 

ADC 1 DYNAMICS 
gfefci CARTRIDGE 


IS USELESS 


No fears need be felt about the press¬ 
ing; it is well in line with today’s high 
standards.—K.W.J. 

★ ★ ★ 

INSTRUMENTALITY YOURS. Hal 
Carter and His Old Time Dance 
Band. Mono, Festival FL-30,659. 

Designed primarily for dancing, Hal 
Carter’s Old Time Dance Band presents 
a quarter-hour of music for “Gay Gor¬ 
dons,” “Old Time Waltz” and “Gypsy 
Tap.” 

The tempo is strict and the volume 
unvarying, which is probably as it should 
be for the purpose. But, unfortunately, 
these very qualities don’t make for very 
interesting sound, if sound is all you 
want. 

But there it is. If you want to dance 
—or re-live the dance—these old-time 
tempos and tunes will suit you fine. 
Technically the disc is well up to 
standard. 


without an equally magnificent arm 



This cartridge, this unique cartridge, this musician's cartridge, 
is of such ultimate perfection that the mind can only grope 
clumsily for words of sufficient praise. Just consider the specifi¬ 
cation. The minimum compliance in all directions is 20 x 10 -4 
cms. per dyne (I've found most A.D.C’s above 25 x 10* 4 !). 
The tip mass is less than 0.5 milligrams. The tracking force 
can thus be reduced to the all time low of 0.75 gram in top 
quality arms, permitting a clean flat response from 10-20,000 
c.p.s. and a useful output as high as 30kcs. Channel separation 
is 30 db over most of the range, and at 20.000 c.p.s. is still 
nearly 20 db. Sensitivity is 7 mV at 5.5 cms., greater than 
many ordinary cartridges. Price £47 with lifetime guarantee. 
What arm can do justice to A.D.C.-l? 



The S.M.E. pick-up is a unique British product of such 
incredible precision that no other arm in the world, irrespective 
of price, make, or country of origin, can compare with its 
matchless performance, and timeless elegance. Tracks perfectly 
down to i gram pressure. Critics have hailed S.M.E. as the 
high water mark of pick-up design. Model 3009. £44 retail. 
Model 3012. £48/10/- retail. S.M.E. leaflets on request. Send 
stamped envelope. 


400 KENT STREET 
SYDNEY 
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SCOTTISH DANCE-A-LONG. Johnny 
MacLeod and His Scottish Country 
Dance Band. Mono, Festival FL- 
30,670. 

Like the Hal Carter disc above, this 
is also an Australian Festival produc¬ 
tion. It too, is intended primarily as 
dance music—in this case for the kilted 
ones. 

The tempo is strict, the volume as level 
as a decibel meter can keep it, and the 
recording quality excellent. 

The track titles: “Reel Of The 51st 
Division,” “Scottish Old Time Waltz,” 
“Grand March,” “Hebridean Waltz Med¬ 
ley,” “Bonnie Annie Jig,” “Lowland 
Two-Step,” “Scottish Waltz,” “Whistling 
Rufus,” “Siege Of Ennis,” “Palais Glide” 
and “Highland Barn House Two-Step.” 

Come to think of it, there might be 
quite a few who’d just like to sit and 
listen to these. Hoots, mon! 




POPULAR JAZZ 

(By Keith Jeffcoat) 


PIXIELAND PARTY, Ray Price and 
His Port Jackson Jazz Band. Ken 
Flannery, tmpt.; Johnny MacCarthy, 
clnt.; John Costello, tmbne.; Dick 
Hughes, pno.; Wally Wickham, bass; 
Allan Geddes, dms.; Ray Price, bjo. 
and gtr. Mono., Pix. PX-002. 

If you like your music to have a 
swinging beat and a nicely balanced 
Dixieland sound, then this new PIX disc 
should more than meet your require¬ 
ments. The numbers have obviously 
been chosen for their wider general ap¬ 
peal rather than a purely “trad.” interest 
and the tempos are maintained at a 
standard suitable for dancing. 

There are one or two minor musical 
‘fluffs” due, no doubt, to the rather late 
hour at which this recording was cut, 
but these detract very little from the 
high standard of musical excellence 
which this band has always endeavoured 
to retain. Technically the disc is good, 
there being, if anything, a shade, too 
much “presence” in parts. 

Vocals are once again by Dick Hughes 
and Katie Dunbar, and the tunes are: 
“Alexander’s Ragtime Band,” “The 
World is Waiting for the Sunrise,” “Mid¬ 
night Choo Choo,” “Up a Lazy River ” 

*D T n e »^ hmonger ’” “ Dar ktown Strutters’ 
Bah, Georgia Camp Meeting,” “Mack 
the Knife,” and the Charleston. 
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IN REVIEW—By JULIAN RUSSELL 


RUBINSTEIN — "Aristocratic Approach 


Chopin—Sonata No. 2 in B Flat Minor, 
Op. 35 (Funeral March); Sonata 
No. 3 in B Minor, Op. 58. Artur 
Rubinstein. R.C.A. Mono L16303. 

There would be few musicians to 
disagree that Artur Rubinstein has 
established himself firmly as the great 
Chopin player of this generation. It is 
obvious that these two Polish expatriates 
speak the same language, with the in- 


rr for just that type of exuberance which 
Bernstein can supply with effortless vir¬ 
tuosity. You need play no further than 
cracker (Tchaikowsky); La Bou- the opening bars to establish the climate 
tique Fantasque (Rossini-Respighi); ^ 1S radiant reading. They glow with 
Giselle (Adam); Coppelia (Delibes); sunn y vitality. And Bernstein plays 


Carnaval (Schumann); and Les 
Sylphides (Chopin). Played by the 
Royal Opera House Orchestra, 
Covent Garden, conducted by 
Ernest Ansermet. RCA Stereo. 
SLB16304/5. 


them against the quieter parts of the 
movement with telling effect. 

And this happy state of affairs can be 
enjoyed in the third and fourth move¬ 
ments, too. Only in the second does a 
doggedly emphasised bass-line give the 


This handsome production comes in impression that the pilgrims Mendels- 


terpreter aware of every shade of mean- an elegant yellow box and is accom- s0 ^ n ls su PP°sed to have had in mind 


ing p^-^ C ^ eat0r ‘ V • panied by a superbly printed 12-inch 

Rubmstem s is a masculine Chopin, a square booklet filled with descriptions of 
Chopin who, even in the smaller com- the ballets from which the excerpts are 
positions, avoids any hint of the salon, taken, and generously decorated with 
His latest disc offers noble accounts photographs, both black-and-white and 
of the two sonatas which, till fairly re- coloured, of famous dancers in grace- 
cently, were constantly disparaged by f u l poses. 

many of the younger school of pianists. w ;ii interesf n-wromp™ to Hie 

Under Rubinstein’s magic fingers, they cophilia rather than the old hands who daintiness that should make k tri P off th€ 

ss-Atts r S 

didly solid framework Rubinstein im- complete form Tfte oTchestra is not 

ties C s d ark 1 fno chm*ra 1^nr°* s ? n0ri ‘ among the worid’s best, though they per- 

form ver y creditably here under Anser- 
mere prettiness. appr ° ach that d ' SdainS "let’s vigilant direction. 


have grown a little weary and foot-sore. 

But I found it easy to ignore this small 
lapse in gratitude for the very great 
pleasure I found everywhere else in the 
work. 

After all these delights the Hadyn 
gets along with a very pedestrian gait, 
its phrasing over-stressed and lacking all 

the 


Moreover, in this, the undeniably expert 
first-desk men indulge themselves in a 
veritable orgy of self-advertisement. 

This was not only an off-day for Bern¬ 
stein, but for his first-class orchestra, 
too. But if you already own a “Lon- 


icic picuinciis. /—v . i , iuu. dul u yuu micuuy uwn a. luii- 

His beautiful touch survives even the nePculion^piaVe^runs^awa? fromVe don ” of which you app " ove ' > ou mi ^ 

tendency to sharpness of tone, which j^ at a d the strincs lack the slow that find the “ Italian ” worth the P rice of both 
reduction of mm. of th» ™ Deat ’ ? nd F ne strings lacK the glow that , ries 


iL i • _ i _ UCclLj CtllQ LHC oLJLlIl^o MLR IflC glUW Hldl 

eauinment failed P ervades the ton e of such a combina- * * * 

hnwe^r m find nntMn Ti V 1 J? ld * tion as the Vienna Philharmonic or the * 

on the debit side of thivf Phil harmonia. However, all the pieces, Ravel— Daphnis and Chloe (Complete 

chantine ^disc Th^tW^ndespite a few minor blemishes, are effec- - “ ~ ‘ ‘ 

win Z^ tivel y delivered, and some of them can 
wiH long remain, in my opinion, defim- be p y layed in tbe very front rank . 

* * * The stereo is efficiently managed, but 

a slightly woolliness of texture deprives 
the sound of some of the presence that 
distinguishes the best modern engineer- 


Ballet). Boston Symphony Orchestra 
and New England Conservatory 
Chorus conducted by Charles 
Munch. 


Poulenc—Sextet for Piano and Wind. 
Hindemith—Quintet for Wind. The 
Fine Arts Wind Players. Record 
Society Mono 48-6048. 

Both works are typical of their com¬ 
posers, a fact that can be checked by 
playing the opening bars of either. And 
these accomplished players treat each, of 
them with just the right stylistic differ¬ 
ences to point the contrasts. 

Poulenc is always the gay, witty Pari¬ 
sian, who perhaps feels rather more 
deeply than he would ever admit. 

Hindemith, a trifle less austere than 
you will find him nowadays, already 
shows in this very early work the superb 
technique that is an outstanding feature 
of everything he produces. 

Both works are full of the most be¬ 
guiling ingenuities, both receive immacu¬ 
late performances from the Fine Arts 
Wind Players—knife-edged chording, 
irreproachable intonation and fastidious 
phrasing. And in some extraordinary 
way they seem to change ever so slightly 
the timbre of their instruments when 
they leave the charming, bitter-sweet 
trivialities of the Frenchman for the 
more roundly expresed sentiments of the 
German. 

The mono sound is admirable, com¬ 
pact yet transparent, and on two- 
channel equipment adds an illusion of 
stereophonic spread. And a further 
recommendation can be found in the 
low price at which this attractive disc 
is offered. 

★ ★ ★ 

The Royal Ballet—Excerpts from Swan 
Lake, Sleeping Beauty and The Nut- 
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Here is another superb performance of 
this beautiful work, one good enough to 
compare to Monteaux’, from which it 


ing. The excerpts chosen are attractive varies considerably. For where Monteaux 1 


enough to encourage many newcomers 
to ballet music to make more extensive 
purchases in the future. 

★ ★ ★ 

Mendelssohn—Symphony No. 4 In A 
Major, Op. 90 (Italian). Haydn— 
Symphony No. 104 in D Major 
(London). New York Philharmonic 
Orchestra conducted by Leonard 
Bernstein. Coronet Mono KLC2 
695. Stereo KLCS2695. 


has enormous drive and brilliance, 
Munch’s leads you along gently through 
an intoxicating maze of sound. 

I have never before heard Daphnis so 
sensuously delivered. Munch starts with 
the faintest wisp of sound and lets his 
climaxes swell out with tremendous, but 
always firmly controlled power. And you 
will not find a single bar lacking refine¬ 
ment of the utmost sensitivity. 

The exquisite balancing, for instance, 
of the pianissimo woodwind and solo 
I can recommend one of these sym- violin in the bars which immediately pre¬ 


phonies with the greatest enthusiasm- 
the Mendelssohn. The Haydn I found 
disappointing. For while the Mendels¬ 
sohn sparkles, the Haydn often lumbers. 

Much of the Italian Symphony calls 


cide the 7/4 section have to be heard 
to be believed. And in the more force¬ 
ful pasages the trumpets cut through the 
massive sonorities like scalpels. 

Munch’s tempos are sometimes a little 


Julian Russell says: 


J ****** 


By the time this notice appears I shall he on my way 
overseas to attend the various European music festivals and 
to study present day trends in music in all its forms — symphonic, 
operatic and recorded. Anything I think might he of interest 
to Australian readers I shall send hack to “R., TV and H.” 

(( Since I do not expect to return until the end of the year, 
this column will he taken over hy Ramsay Pennicuick, who 
has had considerable experience in record reviewing and who 
has, in his capacity of Professor of Piano at the Sydney Con - 
servatorium of Music, produced many distinguished pupils, 
among them Charles Mackerras, the young conductor who has 
made a great reputation for himself abroad. 

(< I am sure that you will he able to accept his advice without 
hesitation.” 
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That's a fair question — and it demands a 
straight answer. Our customers come from 
every walk of life. They've looked at all 
the ads — and noticed that all advertise Aus¬ 
tralia's lowest prices. However, they buy 
from Encel Electronics . . . because it's here 
that they are offered the best deal. 

Take any price range you wish — Encel 
equipment offers you the best value for your 
money in Australia. All the world-famous 
brands are available — fully guaranteed for 
twelve months. Skilled audio technicians 
can provide complete audio service. Our 
service facilities are fully approved by leading 




authorities. Australia's best equipment — 
Australia's best cabinet-craft. . . . Australia's 
LOWEST PRICES .... where could you 
possibly, obtain a better deal? Write for our 
free quotation on any equipment you wish — 
ask for our trade-in value for your obsolete 
equipment — you'll be delighted. 

We freight regularly all over Australia and 
even to the British Solomons and New 
Guinea. 

We have now delivered over seven hundred 
stereo units. Seven hundred music lovers — 
the people who buy Encel Stereo — arc our 
best advertisement. 


Write now- for our free stereo brochure. 
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more leisurely than Monteaux’, though 
he sacrifices no vitality by this restraint. 
Instead, the work seems to gain in sta¬ 
ture from this treatment. It might be un¬ 
hurried, but it is never laggard. 

RCA’s engineering reveals a mass of 
entrancing detail in Ravel’s delicious 
score. And the wordless chorus is bal¬ 
anced, at both its softest and loudest, 
in perfect equilibrium against the orch¬ 
estral background. 

Two minor faults only call for com¬ 
ment. On my pressing there is a slight 
prickle on the surface toward the end 
of Side 1, and the turnover, occurring as 
it does during the Pirates’ Scene, might 
have been placed in a less irritating spot. 

Both Monteux’ and Munch’s perform¬ 
ances are so fine that despite their 
many differences I am not able to re¬ 
commend either in preference to the 
other. Those who can afford to own 
both, will, I think, want to do so. Others 
will have to decide for themselves. I am 
no Paris to sit in judgment on so much 
perfection. 

★ ★ ★ 

Ravel—Daphnis and Chloe, Suite No. 2. 
Debussy—La Mer; L’Apres-midi 
d’un Faune. Philadelphia Orchestra 
conducted by Eugene Ormandy. 
Coronet Mono KLC2710. 

This is the suite which figures nowa¬ 
days so frequently on the programs of 
symphony concerts. In this version the 
chorus part is usually omitted, as it is 
here. 

Ormandy, despite his fine orchestra, 
displays little of the subtlety to be found 
in either of the two conductors’ read¬ 
ings mentioned above. His textures tend 
to thicken in the middle register, and 
the sound though always impressive lacks 
the beautiful limpidity of his rivals’. 
Ormandy’s might be likened to a rich 
brocade, the others’ to the finest of spun 
silk. 

Moreover there are times when Or¬ 
mandy slows his tempo down intoler¬ 
ably — in the bars preceding the Panto¬ 
mime is a case in point. Played im¬ 
mediately after the other two, Ormandy’s 
performance sounds little better than 
ordinary. 

His La Mer, too, suffers from much 
the same heavy-handed treatment of 
delicate textures. And here a lack of 
rhythmic resilience gives a stiff-jointed, 
entirely alien gait to the music. There 
is, in short, little that might be described 
as impressionistic in Ormandy’s Debussy 
in this piece. 

But his L’Apres-midi d’un Faune dis¬ 
plays none of these faults. Everything 
in this exquisite piece is deliciously fluid, 
a heat haze shimmers over hot ground, 
and every member of Ormandy’s splen¬ 
did orchestra makes a perfectly propor¬ 
tioned contribution to the undeniable 
success of the whole enterprise. 

The only comparable performance 1 
can recall is Cantelli’s, which he recorded 
a few months before his tragic death 
some four years ago. And you may 
find the Cantelli difficult to lay hands 
on nowadays. Coronet might, T hope, 
later consider issuing Ormandy’s L’Apres- 
midi on a 7-inch. It should sell very 
well, indeed. 

★ ★ ★ 

Prokofieff—The Love for Three Oranges 
Suite. 

Rimsky-Korsakoff—Capriccio Espagnol. 
Khatchaturian—Gayenah Ballet Suite. 
Vienna Philharmonic Orchestra, conduct¬ 
ed by Constantin Silvestri. HMV 
Mono ALP1818. 

However much purists might disagree 
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with Silvestri about his unorthodox treat¬ 
ment of the classics, they will, I think, 
readily admit that he has just the right 
skills to bring out the best in music such 
as is offered on this enjoyable disc. 

I can remember the occasion when he 
clipped six minutes off the playing time 
of Beethoven’s Eroica in the Sydney 
Town Hall, and by doing so earned my 
gratitude but the strong disapproval of 
my critical colleagues on other journals. 
And he is similarly unpredictable in 
other classics. 

In such works he has a tendency to 
phrase just a shade too preciously, to 
shape every minor phrase at the end 
of his baton, and to insist that his or¬ 
chestra follows every nuance he indi¬ 
cates. The result is usually an impres¬ 
sive exhibition of unanimity achieved 
at the expense of a broad reading of 
the work. 

But these features are just those re¬ 
quired to point the highly coloured, 
short-winded phrases of a piece like the 
Symphonie Espagnol, and to give every 
movement a many-faceted, lapidary qual¬ 
ity that I find altogether delightful. And 
he has the generous co-operation of the 
Vienna Philharmonic here to respond 
with unselfish virtuosity to his every ex¬ 
acting demand. 

The detail is quite wonderfully man¬ 
aged, whether in the saltando tripping of 
a violinist’s bow across his strings, the 
gaily decorated roulades of the wood¬ 
wind, the tinkling and bashings of the 
“kitchen” department, or the glow of a 
quartet of horns adding their smooth 
weight to the surrounding glitter. 

And there is present, all the time, 
an “on-the-spot” excitement about the 
playing which, though obviously the re¬ 
sult of much hard work at rehearsal, 
finishes by sounding completely spontane¬ 
ous. In only one spot does he slow 
up a thought too showily—in the over- 
stressed rhythms of the accompaniment 
bars which precede the Gipsy Song. And, 
after all, he might even claim a valid 
reason for doing this. 

The Prokofieff offers some excitingly 
resilient rhythms, and his Prince and 
Princess sequence, though always warm¬ 
ly lyrical, is never allowed to degenerate 
into sentimentality. His gusto is always 
well on the right side of vulgar display, 
and his phrasing, even at its most highly 
burnished, never holds up the work’s 
forward flow. 

And if the banalities of the Khatcha- 
turian do not irritate you too much, 
there is a fine performance of this 
thrown in as a fill. 

W ★ ★. 

Mozart—II Seraglio. Complete Opera in¬ 
cluding the spoken dialogue. Lois 
Marshall (Constanze): Use Hollweg 
(Blonde); Leopold Simoneau (Bel¬ 
monte); Gerhard Unger IPedrillo); 
Gottlob Frick (Osmin); Hansgeorg 
Laubenthal (Selim). Royal Philhar¬ 
monic Orchestra and Beecliam 
Choral Society conducted by Sir 
Thomas Beecham. World Record 
Club Stereo TE 262/3. 

It is not often that I find mvself will¬ 
ing to give an unequivical preference to 
one performance of a Mozart opera 
over "its competitors. But T can recom¬ 
mend this set as quite the best available, 
with the additional advantage of a low 
price to clinch the deal. 

Its success is unquestionably due to 
the brilliant direction of a conductor 
whose Mozart has been a bv-word, at 
any rate in the English speaking world, 
for a couple of generations. For in 
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Mozart, as in Haydn, Beecham imparts 
an elegance to the score that few other 
conductors can match — and, in my 
opinion, none can excel. 

First there is the matter of tempos, 
and Beecham, who could at times be 
very perverse on this question, was in¬ 
variably exemplary in this eighteenth- 
century music. His choice seems to allow 
the music to speak for itself at its most 
expressive, not only in the orchestra, 
but in the work of the singers, both in 
solo and concert, whom he encourages 
so deftly and sympathetically through 
every bar. 

Although you know the contrary to 
be true, the singers under Beecham 
always give the impression of having 
chosen their own interpretations, with a 
result that the performance is usually 
pervaded by a spontaneity rarely met 
elsewhere. And this feature of freshness 
and light-heartedness is sustained, ap¬ 
parently effortlessly, throughout the 
whole of this new set. 

The orchestra sparkles with good 
humour, the ensembles are handled with 
a benevolent autocracy which never sug¬ 
gests any harshness of discipline, and 
the leading characters, even those with 
slight limitations to their skill, give 
generously of their best. What more 
could one ask of a performance of this 
joyous work? 

Lois Marshall’s pure girlish voice gives 
weight to her indignant rebuttal of her 
lover’s charge that she has become the 
mistress of her Turkish captor. Beecham 
coaxes her through her difficult role in 
the gentlest manner imaginable, shaping 
her every phrase with exquisite polish. 

Then there is Ilse Hollweg. bright but 
never brassy, in the role of that mis¬ 
chievous charmer, Blonde. 

Simoneau starts with the slightest 
trace of uncertainty in his top register, 
but immediately afterward settles down 
to a performance that is both stylish and 
eloquent. 

Frick's demon-kinglike reading of Os- 
min imparts just the right touch of vil¬ 
lainy to that entertaining character, and 
Unger—the only member of the cast to 
speak his own dialogue as well as singing 
his role—manages the role of Pedrillo 
with brilliant ease. 

The speaking parts are all expressively 
delivered, and an excellently laid-out 
English-German libretto accompanies 
what I consider to be one of the best 
buys of 1961. 

★ ★ ★ 

Aria Senza Voce — Arias without voice 
for Baritone. Largo al Factotum 
(Barber of Seville)—Rossini; Corti- 
giani, Vil Razza Dannata (Rigo- 
letto)—Verdi; Di Provenza il Mar 
(La Traviata)—Verdi; Eri Tu? 

(Masked Ball)—Verdi; Prologue (II 
Pagliacci)—Leoncavallo; Toreador’s 
Song (Carmen)—Bizet; Nemica della 
Patria (Andrea Chenier)—Gior¬ 

dano; Star of Eve (Tannhauser) — 
Wagner. London Philharmonic Or¬ 
chestra, conducted by Edward 
Downes. Original Orchestrations. 

Most singing students, used only to a 
piano accompaniment, are frequently at 
sea when they find themselves standing 
in front of an orchestra for the first 
time. Moreover, they can get little idea 
of the composer’s true intentions from 
an accompaniment supplied only in the 
form of a piano transcription, played as 
a rule, by a teacher who has more en¬ 
thusiasm than pianistic-skill. 

Some years ago, back in the days of 
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78s, a company — I think it was H.M.V. 
— issued discs of string quartets with 
one of the parts missing. You could, for 
instance, if you were a cellist, buy one 
of the Rasoumovsky’s played by first 
and second violins and viola, but with 
the cello part tacit. 

The idea was to enable students of 
chamber music to practise on their own 
without assembling their colleagues. It 
struck me at the time as a very good 
idea, though the plan was dropped dur¬ 
ing World War II and, to my knowledge, 
never revived after. 

Now, however, W. and G. have is¬ 
sued a 12-inch LP which has on it per¬ 
formances of the orchestral parts of 
popular baritone arias. They are all very 
well played, and well recorded, and the 
singer simply supplies his own vocal part 
to the accompaniment. 

This new disc should fill an important 
gap in a student’s education and, in addi¬ 
tion, give him a great deal of pleasure. 
It should also better equip him for the 
time he has to face the terrors of a pub¬ 
lic performance with an orchestra doing 
unexpected things behind him. 

★ ★ ★ 

Fifteen Australian Christmas Carols. 
Music by William G. James. Words 
by John Wheeler. Sydney Symphony 
Orchestra and the N.S.W. State 
Conservatorium Choir conducted 
by Sir Bernard Heinze. World 
Record Club Mono ME2I02. 

I should have liked to get a notice of 
this delightful disc into “R., TV and H.” 
in time for the Christmas season, but 
unfortunately my copy arrived too late 
to be included. However, it is well worth 
while remembering for next Christmas. 

The music of these charming frag¬ 
ments is by W. G. James, an Australian 
composer of note who was for many 
years the Federal Director of Music for 
the A.B.C., the words by Australian 
poet, John Wheeler, the choir is that 
of the N.S.W. State Conservatorium of 
Music, and the orchestra, the Sydney 
Symphony, is conducted by Australia’s 
most distinguished musician of his gen¬ 
eration, Sir Bernard Heinze. 

E.M.I. recorded the carols for the 
World Record Club in the Sydney Con¬ 
servatorium, and the quality of the 
sound is excellent. The pieces themselves 
bear no resemblance to their European 
prototypes, if one excepts their devo¬ 
tional quality. 

They sing of the Australian sun and 
summer time in city and bush instead of 
holly and sleigh bells. There is an occa¬ 
sional, hissed sibilant in the choir’s dic¬ 
tion, but otherwise I could find nothing 
that the most carping of critics could 
object to in this utterly beguiling disc. 
And it has the added recommendation 
of being issued at 37/6. 

RECOMMENDED 

Bach — Suite No. 1 in C Major; Suite 
No. 2 in B Minor; Suite No. 3 in 
D Major; Suite No. 4 in D Major. 

Bath Festival Chamber Orchestra 
directed by Yehudi Menuhin. H.M.V. 
Stereos ASD 404/5. 

Bach — Chromatic Fantasia and Fugue 
in D Minor; Italian Concerto; Toc¬ 
cata in D Major, French Suite No. 
5 in G Major# 

Harpsichord Recital by George Mal¬ 
colm. Decca Stereo SXL2259. 

Brahms — Piano Recital. Six Pieces, Op. 
118. 

Decca Stereo SXL2222. 
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why don’t my . 
wide range 
loudspeakers 
sound as good 
as my 
PIONEER 
STEREO 
HEADPHONES 
at only 
£10.17.6 
per pair 

(INCLUDING ADAPTOR & SWITCH) / 



Sole Australian Importers: 

BARDSLEY IMPORT TRADING CO., 

166 D GLEBE ROAD. SYDNEY. 

Available from ALL 
leading Hi-Fi 
Dealers including: 

N.S.W. MASTERS0UN0 

400 Kent St., Sydney. BX 1527-28 

VIC . THOMAS' STEREO CENTRE 

161 Exhibition St.. Melbourne. FB 1615 

QLD. BRISBANE AGENCIES 

16 Stanley St., South Brisbane. 4-5466 

S.A. THODAY S 

126 Gawler Place Adelaide. W 2633, U 5852 

W.A. CONSOLIDATED THEATRES PTY. LTD. 

1 Howard Street, Perth. FB 2221, FB 2222 

TAS. FINDLAYS PTY. LTD. 

80-82 Elizabeth St.. Hobart. B 7957 
and Launceston 
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MAIL ORDER SPECIALISTS 


MICROPHONES . . . MICROPHONES 
MICROPHONES 

SEC DYNAMIC MICROPHONES 

Excellent Quality Dynamic Microphones for 
Recording, Public Address, Amateur Trans¬ 
mitting, etc. 

Model DM5 High Impedance, each £6/9/6 
Model DM6 High Impedance, each £6/13/3 
Model DM9 High Impedance, each £4/6/11 
Model DM15 High Impedance, each £8/17/8 


PIEZO BM-3 Crystal Pencil Micro¬ 
phone . £3/17/6 

PIEZO LM-1 Crystal Tie-Clip 
Microphone. Ideal for Counter 

PA work.35/- 

PRIMO DM-175 Dynamic High 

Impedance. Only.45/- 

PRIMO DM-173 Dynamic Micro¬ 
phone. Can be switched to amplify 
your telephone. Ideal for “trick” 
tajpe recordings. Only . . . . 47/6 

PIEZO MR-13 Low Impedance (100 ohms) 
Dynamic Ear Pieces. Perfect for output 
of transistor receivers, etc. . . . . 15/- 


"NYTONE" MODEL, NS-100 STEREO 
AMPLIFIER 

The NYTONE NS-100 Stereo Amplifier is 
the most compact stereo amplifier ever to be 
seen on the Australian market while com¬ 
bining high quality with compactness. 
Measuring only 9l4in x 4l4in x 7^in. the 
NYTONE NS-100 is the ideal STEREO am¬ 
plifier for the man with limited space for 
Hi-Fi. 

Output Power: 10-watts, 5-watts per channel, 
peak 14-watts. 

Frequency Response: 1 db, 50 to 15.000 cps. 


Harmonic Distortion: Less than 2 per cent. 

Crosstalk at 1 Kc: Better than 40 db. 

Hum and Noise: 40 db below rated output. 

Input for Full Output: Phono Ceramic, 0.22v\, 
Phono Crystal. 0.24v\, Aux. Input. 0.15v. 

Output Impedance: 4, 8 and 16 ohms each 
channel. 

Selector Switch: PHONO—Auxiliary. 

Function Switch: STEREO—MONO. NOR¬ 
MAL INVERTED. 

Tone Control: More than -14 db at 10,000 cps. 
More than -11 db at 100 cps. 

Valve Complement: 2 x 6BM8/ECL82: 1 x 6X4 

Power Supply: AC, 50 Cycle, 240 Volt, 60 
watt. 

Weight: 9.5 lbs. 

PRICE, £20. 


STEREO HEADPHONES 

British BROWN’S Stereo Headphones — 50 Ohm 
Dynamic. Can be connected across any 
impedance speaker lines from secondary 
of output transformer .. PRICE £13/15/- 
Austrian AKG Stereo Headphones — 400 Ohm 
Dynamic. Suitable for use across “load¬ 
ed” Speaker lines .. .. PRICE £11/18/6 
FOR THE EXPERIMENTER—MAKE YOUR 
OWN STEREO HEADPHONES FROM 
TWO “ROLA” MODEL 2-OC 15 OHM 
2in DIAMETER SPEAKERS. £1/19/- ea. 


TEST METERS . . . TEST METERS 
. . . TEST METERS 

FERROCART POCKET VOLT/OHM/MA 
METER. Handy compact meter for rapid 
testing in the field or workshop. Voltage 
ranges: AC/DC 10, 50, 250, 500 and 1,000 
volts. Ma ranges: 1, 100 and 500 Ma. Ohms 
range for continuity checking: 0 to 100,000 

ohms.PRICE, £3/7/6 

TMK PROFESSIONAL MODEL MG-310 
MULTITESTER, combining rugged construc¬ 
tion and high sensitivity. Ranges: 0 to 5, 
25. 100, 500 and 1,000 volts AC; 0 to 5, 25, 
100, 500, 1,000 and 5,000 volts DC; 0 to 50 


micro-ampere and 0 to 5, 50 and 500 Ma; 
0 to 6K, 600K and 0 to 6 Meg and 60 Meg 
Ohms db scale —20 to +16 and +30 db 
Sensitivity: 20,000 Ohm/V DC; 10,000 Ohm/ 
V AC. PRICE, £11/10/- 


VALVE SPECIALS 

6AG7 (Metal) 30/4 EA50 . 12/6 

6G6G . 17/6 AV11 . 7/6 

OZ4 . 7/6 1 A3 . 5/- 


DO YOU DO TAPE RECORDING? 
These Accessories will interest you. 

“BIB” TAPE ACCESSORY KIT. Includes 
good quality splicer with spare blades, splic¬ 
ing tape dispenser with reel of splicing tape, 
sheet (24) self-adhesive write-on labels for 
tape identification and tape data card calcu¬ 
lator for simple calculation of playing and 
recording times for std., LP and DP for 12 
izes of reels in 5 speeds for 1,2 and 4 tracks 
from 15-16 i.p.s. to 15 i.p.s. 

PRICE, £3 

“METRO-TABS.” A new and colourful sys¬ 
tem for finding all your tape recordings 
quickly and easily. Complete with exclusive 
index. IF YOU KNOW YOU’VE GOT IT 
ON TAPE. BUT JUST CAN’T FIND IT. 
THEN “METRO-TABS” IS THE ANSWER. 
PRICE, 10/6 Pkt. 

“GELOSO” Cat. No. 9010 TELEPHONE 
PICKUP. Record incoming telephone con¬ 
versations without connection to the P.M.G. 
installation. Unique induction principle per¬ 
mits you to record a “telephone effect” for 
plays, etc. 

PRICE, 42/6 

“AKAI” TAPE SPLICERS. Include 45-degree 
ang(c and concave bladqs and individual 
clamps to hold tape until full splice is com¬ 
pleted. 

PRICE, 33/- 

B.A.S.F. LEADER-TAPE SET. Contains 40ft 
of RED AND GREEN Leader Tape and 
24 switch foils for use on edited tapes. Switch 
foils suit all recorders with auto-stops. 

PRICE, 17/6 


WILLIAM WILLIS & CO. ER 

=428 ELIZABETH STREET. MELBOURNE. 34 6539= 


"NON-DESTRUCTIVE" insulation testing! 


with the 


ITRIIWAX] ionisation tester 


In these days of stringent insulation requirement 
and the advent of new insulating materials, it 
is essential to be able to evaluate the merits of 

the available materials and maintain a quality 

check quickly and conveniently. 

The Trimax Ionisation Tester was developed with 
this in view and in the 10 years since its 

introduction, has found a permanent place in 
the electrical industry. 

It provides a ready means of testing insulation 
resistance and the onset of Ionisation at any 
voltage from 50-1 (),()()()V. DC. The testing is 

NON-DESTRUCTIVE and the instrument itself 
is completely safe to the operator. 

Price: £95 plus tax. 



L M ERICSSON-TRI MAX PTY. LTD. 

CNR. WILLIAMS ROAD AND CHARLES STREET, NORTH COBURG, VIC. - - PHONE FL 1203 
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AMATEUR BANDS WITH BILL MOORE 


WIDE INTEREST IN FIELD DAYS 

Entrants in competitive events in the field conducted at amateur outings 
require a combination of physical effort, operating skill and native 
cunning to run out the ultimate winner. The amount of physical effort 
necessary varies from country to country. 


^COMPETITIONS and field events conducted 
during field days or conventions are more or 
less similar the world over. It is quite a problem 
to think up some new form of event to create in¬ 
terest for amateurs attending such gatherings. For¬ 
tunately for promoters, amateurs at these do’s are 
generally happy to “chew the rag” and so relieve 
the organisers from presenting a program chock 
full of competitions, etc. Today major field events 
are practically limited to Hidden Transmitter 
Hunts and scrambles, with variations. A similar 
state of affairs exists overseas. The approach to 
these and other competitions by clubs and so¬ 
cieties in other countries provides a few modifica- 


all over the world followed the satellite in its 
polar orbits and reported the signals at good 
strength. 

Strength rate of “Hi’s” and Doppler effect were 
being observed. The report of the firing received 
world-wide publicity in newspapers, on radio and 
TV and the general public were very interested in 
the operation. Orbit time was 92 minutes. 

Hugo Stitt, VK2WH, of Forbes, was the first 
VK2 to report reception and recorded on tape all 
passes monitored. Signals were good until the end 
of the Christmas holiday period and were not 
received again after December 27. Oscar was 
heard by a number of amateurs, including Pierce 
Healy, VK2APQ, of Sydney, and Stuart Fairbairn, 
VK2AYF, of Newcastle. 

The signal with its peculiar note was 5 by 8 
at times on its various orbits that brought it 
within 1,000 miles of the east coast of Australia. 

The true value of amateur radio’s venture into 
space will not be realised until the reports and 
TN field events (scrambles) special allowances are data gathered by the amateurs is processed at the 
A made for QRP working. These are generally Sunnyvale, California, headquarters of the Oscar 
run on either 1.8 or 3.5 Mc/s. A sliding scale association, 


10 watts input on 3,550 Kc/s with CW. Distances 
covered vary between two and a half to four 
miles all on foot. 

FIELD EVENTS 


of points is arranged for powers between 0.5 and 
5 watts. Another event provides a prize for the 
amateur who can squeeze the greatest number of 
contacts out of a standard capacity “B” Bat¬ 
tery. Another popular event is to provide teams 


tions that could be incorporated in local events with the minimum of components for a simple 


with advantage. 

D/F competitions in Europe are generally known 
here as Fox Hunts. On the Continent they are 
usually run on 144 Mc/s with Scandinavian coun¬ 
tries preferring the 3.5 Mc/s band. In the U.K. 
amateurs have concentrated on 1.8 Mc/s for their 
D/F work. On a national basis each year a num¬ 
ber of qualifying events are held by local clubs 
and the winners compete in a U.K. final Fox 
Hunt. 

Most Continental events are run on foot or on 
bicycles but the U.K. events normally cover at 
least a 10-mile radius and motor vehicles are 
used for the initial fixes. The location selected for 
the Fox is so placed that the final fixes must be 
made on foot in most cases. 

As here in VK, competitors have become adept 
in finding the fox in a short space of time and the 
National Fox Hunt always employs at least two 
hidden transmitters. At each the competitor is 
handed a slip of paper showing portion of a 
map reference and on receiving all clues the 
entrant moves off to the given location and the 
first to arrive is the winner. 

In a recent final the first place-getter after 
travelling 53 miles, locating two transmitters, one 
in a ditch, the other in a willow tree, took only 
two hours and 20 minutes — a tough assignment. 
The usual cunning schemes, most of them used 
here at one stage or another, are incorporated in 
the events. They include locations in dense forests, 
in boats, on opposite sides of a river, a lower 
power transmitter close to the starting point that 
is not audible at any distance so the second fix 
cannot be made. The usual diversions are em¬ 
ployed, young couples interested in everything but 
radio, etc. 

EUROPEAN EVENTS 

Fox Hunts on an International competitive basis 
are as yet confined to Europe. In 1961 the first 
European championships was held at Stockholm, 
Sweden. Participants came from the U.S.S.R., 
Poland, Czechoslovakia, Yugoslavia, Switzerland, 
Spain. Norway and Sweden. The competitors spent 
a week before the event becoming acquainted 
with the terrain besides the usual visits to Stock¬ 
holm shacks and sights. The championship was 
divided into HF and VHF sections. 

Twelve competitors started in the 144 Mc/s 
section and the winners were, 1st, UA3AHA, 2nd, 
UA3ARF, 3rd, UA3TZ. Teams: 1st U.S.S.R., 
2nd Yugoslavia, 3rd Czechoslovakia. 

The 3.5 Mc/s section was conducted on the 
following day and attracted 60 competitors. Two 
SM SWL’s were to prove too good for the 
amateurs with 


transmitter and receiver. The teams have to race 
to build the unit and the winning team is the 
first one to make a contact. 


GERMAN RECEIVER 

IVyjOST national amateur radio societies have 
their own journal devoted to technical and 
general information of interest to the amateur 
service. Amateur equipment is described in these 
journals and individuals build up such of the 
gear as their requirements and purse dictates. The 


National Field Day events are usually limited Gerrpan National Society goes a good deal fur- 


by an input restriction but others are conducted 
with a weight basis restriction. 20 pounds being 
the maximum to cover transmitter, power supply, 
receiver, headphones, antenna wire, etc. 

Most VHF contests in Europe are conducted on 
points per mile basis encouraging DX working. 
Others are run without restrictions other than a 
time limit and the award for such an event be¬ 
ing given to the amateur with the most “meritori¬ 
ous” log considering the equipment in use. 

In the normal run of events it is doubtful 
whether the VK amateur can learn much in the 
way of cunning in locating foxes, etc., but 
some of the arrangements may promote interest 
in modifications for our events. 

OSCAR IN ORBIT 

T HE 101b amateur radio satellite Oscar was 
fired in the nose of a Discoverer space vehicle 
from Vandenburg Air Force base in California 
on December 12. Soon after the second stage roc¬ 
ket had separated from the booster over the Pacific 
the first amateur picked up the Morse “HI” sig¬ 
nals from Oscar. 

The station concerned was KC4USH, located in 
Marie Byrd Land at the South Pole. Amateurs 


ther and some years ago decided that it was 
necessary to arrange for the manufacture commer¬ 
cially of test equipment for amateurs in view of 
the scarcity of such gear in the country. . 

Good amateur receivers, at reasonable prices, 
were also difficult to obtain and in 1957 the 
DARC entered upon the design of an effective re¬ 
ceiver with the idea of the commercial production 
of a suitable unit. An indication of receiver 
prices in that country is provided by the fact that 
a Collins 75A4 with one filter costs as much as 
a brand new Volkswagen! 

George, DL6EG, on behalf of the society, was 
entrusted with the development of the proposed 
receiver. George decided on the circuit and 
built a prototype, extensively testing the receiver 
Dn the bands. It was necessary to find a manu¬ 
facturer that would build receivers in compara¬ 
tively small quantities and of good quality. The 
firm of Max Funke was finally entrusted with the 
job of producing the RX57. and the first of them 
reached the market in 1957. Since then another 
model, RX60, was produced last year. The cost 
of the receivers ran in the vicinity of £70 and 
provided amateurs with a unit at a reasonable 
price. 

The RX60 incorporates double conversion, one 


P ARTICIPANTS in the Ross HUH Memorial convener worKrng mio a oaiuu receive*. *uc 
yup cnndnrtpd during December and distance covered* according to available aircraft 

™ MMlIent conditions during maps, was 1.355 miles, beating the existing record 

evening of December 27 perhaps the best VHF 
opening yet recorded. 50 mc/s was wide open 


to all Australian States and the 144 mc/s band 
provided wide interstate working. It will take 
some time before the true story of the 144 mc/s 


The 50 mc/s band for the day was wide open 
to VK States and ZL and a new path was covered 
on the band. 

Darrell Price VK2ZLP, of Armidale. QSO’ed 
Bob Abemeathy, VK2ZDA, of Richmond, out of 
Sydney, for the first time. 

It is interesting to note that the P.M.G.’s De- 


QSO’s is recorded and an overall picture is avail- partment has extended the use of the 50-54 mc/s 

able. VK4’s worked with VK3’s, VK5 s bands for the amateur service until December 31. 

contacted VK4’s and .’K2 also worked into VK5. 1952 . 

Sydney amateurs who contacted VK5 were Allan if the existing conditions prevail during January 
Hennessy, VK2RX, Ken Scott, VK2XS, and Garry some excellent scores will be recorded in the Ross 
Melville. VK2ZWG. It was an exciting evening Hull Memorial VHF contest. Many amateurs 

on 144 mc/s with so many interstate contacts, could not resist investigating how the freak con- 
On the following Sunday, December 31, the ditions were affecting the TV receiver. Some 

N.S.W VHF and TV section conducted their sum- were rewarded with pictures from three States and 


GunnarSvcnsson, a 15-year-old m« field day, and ,h is event vvas to provide New Zealand. 

. . _ at a • • a • A • A aSt « f O # A M f 1 QAl M AT iQlA 


schoolboy and Ake Jonsson filling 1st and 2nd 
places. SM5BF was third. Teams: 1st. Sweden, 
2nd, U.S.S.R., 3rd, Yugoslavia. All events were 
conducted on foot. 

Most countries have their own specialised type 
of event. 

The Swiss run their events in a very energetic 
form often in a “Mountain Day.” Typical 

rules include 3,000 feet as the minimum height 
for operation of the transmitter and making it 
necessary to climb the last 1,000 feet with port¬ 
able gear. 

The Soviet combines athletic prowess with 
D/Fing in their events. Their system uses three 

foxes, the first located 1.8 miles from the start¬ 
ing point, the same distance between the Foxes. 
They arc in approximately a straight line. The 

competitors have to run just on five and a half 
miles with little need for map references or com¬ 
pass. The foxes transmit one minute every five 

minutes. Miniature equipment is ° «« 

would be a good set of lungs. 


the outstanding VHF contact for 1961—rather late 
in the year. Beside many home stations operat¬ 
ing, amateurs had set up their mobile VHF equip¬ 
ment at various vantage points throughout the 
State. 

Bob Lear. VK2ASZ, who had positioned him¬ 
self some 3,300 feet up Mt. McAllister, out from 
Goulburn, was listening to various stations in the 
field when at 1,255 hrs. EAST a RS59 signal 
appeared from the east; it was Vern Lovett, 
ZL3AQ, of Ashburton. Soon after 1,300 hrs. Bob 
established contact amid much excitement and 
catching of breath. His signals were 5 by 6 in 
New Zealand and a solid QSO resulted. Vern 
was also copied by Dave. VK2AWZ, and Paul, 
VK2ZPJ, who were on top of the gib near Mit- 
tagong, some 30 miles away. 

This is only the second contact with New Zea¬ 
land on 144 mc/s, the last was 10 years ago in 

. _ _ 1951, when Allan Llewellyn, VK2AH, worked 

necessity as with ZL3AR, who incidentally was in the same 
town as Vern. ZL3AQ was attracted to 144 mc/s 


In Sweden D/Fing is restricted to the 3.5 Mc/s after hearing the tremendous signals from VK on 
band The events use at least four transmitters 50 mc/s—the hunch certainly paid off. 
each one running two minutes in ten. Foxes may He was running 35 watts to a five over five 
bp visited in any order but all stations must be array. Bob used a three over three beam and 
located by cress bearings to permit the shortest 12 watts input. He was well equipped with a 
route to be taken on the visit. Foxes use 1 to 240 v. A.C. “Donk” and a four-tube Xtal locked 


Transformers to your specifications 

Radio and Electrical components, TV Re¬ 
ceivers, Radios. Tape Recorders, Electric 
Ranges, Refrigerators, Washing Machines, 
Motor Mowers, Sewing Machines, Dish 
Washers, Vacuum Cleaners, Floor Polishers. 
Before buying, send for our quote 
and catalogue. Cash or Terms. Mail 
Order Specialists. 

BOOKS. Money Back Guarantee. TV Ser¬ 
vicing (Aust. & N.Z. conditions), 8 6; Radio 
Fundamentals. 8/6: Calculus. 7/6; Nuclear 
Physics, 5/6; Astronomy, 5/6; Organic Chem¬ 
istry. 5/6; Physics, 5 6: Trigonometry.’ 3/6; 
Clear Thinking, 3 6; Relativity. 2 6, Yoga, 
2/6. Post free. 

PARKINSON TRANSFORMERS, 

POPULAR SCIENCE SYNDICATE 

3 Broadway, West Pymble, Sydney. 

Ph. 74-8696. 

50 Rewi St., Tc Awamutu, N.Z. 


Iross hull memorial contest 

>ARTICIPANTS in the Ross Hull Memorial converter working into a SX100 receiver. The 
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STEREO 



HI-FI STEREO AMPLIFIER KIT <S-88>. 8 watts 

per channel .1% distortion at 6 watts per channel. 

u/L push-pull 
output, gauged 
controls. push¬ 
button selection. 
Inputs for Stereo, 
Mono, Gram. 
Radio and Tape 
Recorder. 


S-88 


£ 71 / 12 /-. 



HI-FI RATED 14 WATT AMPLIFIER KIT 

(EA-3). 14 watts power output. Harmonic dis¬ 


tortion less than 
27c. 30c/s-15 

kc/s at max. out¬ 
put. 3 separate 
inputs. Separate 
base and treble 
tone controls. 

£34/9/-. 


EA-3 


GEAR 

HIGH PERFORMANCE 
51n OSCILLOSCOPE KIT 
(0-12U). Gives laboratory 
performance at less than 
utility ’scope price. Vertical 
frequency response 3 c/s-5 

Mc/s. Exceptional sweep cir¬ 
cuit range of 10 c/s-500 

kc/s in five steps. £65. 


V.T.V.M. KIT (V-7A). The 
V-7A measures A.C. volts to 
1.500 volts. R.M.S. 4.000 volts 
A.C., peak to peak. D.C. volts 
to 1.500 volts. Resistance .1 
ohms to 1.000 megohms. In¬ 
put resistance 11 megohms. 

£ 29/3/ -. 



TEST 




R.F. SIGNAL GENER¬ 
ATOR KIT (SG8). 5- 

bands 160 kc/s-220 

mc/s 3 outputs — R.F., 
modulated R.F. and 
400 c/s audio. £20/10/-. 


TV ALIGNMENT 
GENERATOR KIT 

(TS4A). Freq. range 
3.6 me s-220 mc/s. 
Crystal marker 5.5 
mc/s and multiples 
thereof. Sweep devi¬ 
ation continuously 
variable from .4 me s 
lowest maximum 



TS4A 


deviation to .42 me s 

highest maximum deviation. £57/14/-. 


So easy to 
build ... 


So easy to 
buy ... 



WORLD FAMOUS 
ELECTRONIC KITS 
from 


WARBURTON 
FRANKI! 

You owe it to yourself to see why 
Heathkit quality is better ... to 
investigate how easy it is to own the 
world's finest build-yourself elec¬ 
tronic equipment at WF! No experi¬ 
ence needed thanks to Heathkits 
step-by-step clearly worded and illus¬ 
trated instruction manuals—Just 
ONE small down payment brings you 
your first Heathkit and additional 
Heathkits are yours FOR NO FUR¬ 
THER DOWN PAYMENTS providing 
your total of monthly repayments is 
sufficient to cover the deposit on 
new purchases. To become a satis¬ 
fied Heathkit owner visit your near¬ 
est Warburton Franki Heathkit 
Centre or order by mail. Full details 
of Easy Purchase Plans will be sent 
to you on request. 


TEST GEAR 

AUDIO GENERATOR 
(AG-9U). produces 
ncar-perfcct sine waves 
for audio testing. 10 
c/s-100 Kc/s. Accuracy 
plus or minus 57c. Dis¬ 
tortion less than 0.1 of 
1 7c. £42/4/-. 



AG-9U 

IMPED A N C E 
BRIDGE KIT (1B- 

2A). A Wheatsonc 
Bridge, Capacity 
Comparison Bridge, 

Maxwell Bridge and 
Hay Bridge are 
combined for pre¬ 
cision test facilities. 

Built in 1.000 c/s 
generator for A.C. tests. x /i7c decade resistors 
used £73/9/. 

1 B-.2A 

AUDIO ANALY- 
ZER KIT (AA-1). 
Here in one instru¬ 
ment is provided an 
A.C. V.T.V.M. 
audio wattmeter, 
and a complete in¬ 
termodulation dis¬ 
tortion analyzer. 
Measures noise, fre¬ 
quency response, 
output, gain and power supply ripple on V.T.V.M. 
Wattmeter allows measurement of power output 
with either internal or external loads. £57/14/-. 
AA-1 





RESISTANCE-CAPACITANCE BRIDGE KIT 

(C3-U). Portable 
A.C. powered, 
measures a wide 
range of capaci¬ 
tance 0.00001- 
1 .000 uF. Power 
factor and leak¬ 
age.. Resistance 
100 ohms to 5 
megohms. 

£19/9/-. 


C3-U 



T4 


VISUAL-AURAL SIGNAL 
TRACER KIT <(T4). Pin¬ 
points receiver faults quick¬ 
ly and economically by 
tracing signals audibly 
through its speaker or visu¬ 
ally through its “eye” tube. 
Also locates “noisy” and 
intermittent components. 

£20/19/-. 


HARMONIC DISTORTION METER KIT (HD-1). 


Checks audio distor¬ 
tion accurately. 
Used with audio 
generator, the HD- 
1 will measure har¬ 
monic distortion at 
any frequency be¬ 
tween 20 and 20,000 
c/s. £52/-/-. 



MAIL ORDERS 


w 


WARBURTON FRANKI 


are delivered FREE in the metropolitan 
areas of Adelaide, Brisbane, Melbourne, 
Sydney and Perth. Send your cheque or 
M.O. to your nearest W.F. office. 

FREE CATALOGUE 

describes the big range of Heathkits for 
testing. Amateur radio, stereo, auto and 
marine available on request. 


ADELAIDE: 204 Flinders St. W1711. 
BRISBANE: 13 Chester Street, Fortitude 
Valley. 51-5121. 

MELBOURNE: 359 Lonsdale Street. 
67-8351 

■ 


PERTH: Tough Instrument Service Co., 
993 Hay St., BA7615. (Prices slightly 
higher in W.A.) 

SYDNEY: 307 Kent Street. 29-1111. 


Q U.LL.‘ a . 


»• . 


■*• _ l_». 
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RF stage, a crystal calibrator, a triple crystal 
filter, elaborate noise- limiter and S meter. 

The greatest problem facing DL6EG was obtain¬ 
ing selectivity at a reasonable cost and the crystal 
filter was designed around surplus FT241 crystals 
at 3/4 each. At this price. thousands could be 
bought and sorted out and some etched to provide 
the required accuracy of plus-minus 50 cycles. 
Three band widths were provided 4.5 kc/s. 900 
c/s, and 200 c/s. An elongated tuning dial is in¬ 
corporated with each band covering approximately 
10 inches. 

A coil turret is used for band switching. The 
factory also provides a special model at no addi¬ 
tional cost for blind persons. The dial cali¬ 
brations and pointer position can be read by 
touch. The scheme provides an interesting insight 
into the work of one national society in provid¬ 
ing the amateur with a receiver of good selec¬ 
tivity and sensitivity at a reasonable cost. 

NATIONAL FIELD DAY 

p\QN’T forget the W.I.A.’s National Field Day 
L-' to be held on the weekend, February 10 and 
11. The event runs from 1800 to 2300 hrs. 
E.A.S.T. on Saturday and from 1000 to 1600 hrs. 
Sunday. Home stations can enter as well as 
those in the field. Serial numbers must be ex¬ 
changed. Home stations work with portable/ 
mobile stations only. There will be plenty of 
activity, so listen out for the field stations. 


A.R.R.L. DX CONTEST 


’"THE A.R.R.L.’s International DX contest is 
always well supported and this year will be 
again conducted during February and March. It 
provides an opportunity for VK stations to con¬ 
tact plenty of W stations and this time there 
will undoubtedly be more emphasis on the lower 
frequency bands. The 3.5 Me baud should pro¬ 
vide plenty of CW contacts with U.S. stations 
providing the static level is not too high. 

Certificates are issued to the leading CW and 
telephony stations in each country. 

The contest is held over two weekends for 
telephony and two weekends for CW. The fol¬ 
lowing are the dates and times for the various 
sections and a summary of the rules: 

Telephony: February 2-4 and March 2-4. CW: 
February 16-18 and March 16-18. 

The starting time for each weekend session is 
2400 hrs. G.M.T.. Friday, and ends at 2400 
hrs. G.M.T.. Sunday. 

The purpose of the contest is to contact as 
many W, VE, K, VO, KL7 and KH6 stations 
in as many call areas as possible. 

Contacts with specific stations may be repeated 
on the various bands. The rules are unchanged 
from last year’s event. 

Serial numbers: DX stations send RS or RST 
reports plus a three digit number representing 
the power input in use. 599075 would represent 
the ultimate in a report and a power of 75 watts. 
U.S. or Canadian sta'ions will send overseas ama¬ 
teurs a number consisting of the RS or RST report 
followed by the name of the State or Province 
in which they are located. 

Contacts with specific stations can be repeated 
on other bands. Each completed contact counts 
three points, incomplete contacts with exchange of 
serial number one way. two points. The multiplier 
for the final score is the total call-areas contacted 
on all bands (maximum 21 per band). The final 
score is the points multiplied by the total of call- 
areas. 

Logs covering call, date, time, band, exchanges 
and points claimed, should be forwarded together 
with a summary sheet to A.R.R.L., DX Contest, 
38 La Salle Road, West Hartford, 7 Conn., 
U.S.A. The entry must be postmarked not later 
than April 28, 1962, to be acceptable. 


ANNIVERSARY CONTACTS 

R ADIO amateurs in Newfoundland and Corn¬ 
wall, England, combined in December to 
commemorate the sixtieth anniversary of the trans¬ 
mission of a wireless signal across the Atlantic. 
The historic transmission was made from Poldhu, 
Cornwall, on December 12, 1901, and was 

received by Marconi on Signal Hill, St. Johns, 
Newfoundland. 

Members of the Newfoundland Radio Club and 
the Cornish R.S.G.B. Group set up amateur radio 
stations at Signal Hill and Polhu respectively and 
operated from these locations from December 9 
to December 17. The period from 1730 G.M.T. 
to 1930 G.M.T. on December 12 was set aside 
for contacts between the Newfoundland and Corn¬ 
wall stations. The English group erected aerials 
on the actual site of the original Marconi trans¬ 
mitting station. The stations used the calls 
GB3MSA (Marconi Sixtieth Anniversary) and 
VOIMSA. L 

All DX bands were used with emphasis on 160 
metre working. The Prime Minister of Newfound¬ 
land officially switched on the transmitter at 
Signal HUl. 

Special QSL cards will be sent to all stations 
who contacted either GB3MSA or VOIMSA. 


FEDERAL CONVENTION 

S TATE Divisions of the WIA are still reviewing 
items they will submit to the Federal Con¬ 
vention of the WIA to be held in Perth over 
Easter. Some very important agenda items have 
already been listed and undoubtedly the results of 
the RFARC decisions and a course for future 
action on ITU and frequency allocation matters 
will be discussed at length. . .. 

Items include a proposal that the Austrahan 
Capital Territory become a separate Di y‘ si 5 ) ". 
the WIA. Amateur Radio has made rapid strides 
in the A.C.T. in recent years. February is the 
deadline for agenda items. 

R n rfi„. Televisi on & H obbies, Februar y 


The convention is the first for three years and 
delegates will be busy to get through the busi¬ 
ness. Every WIA member has had an oppor¬ 
tunity to submit items for discussion at the 
Federal Convention and provided they were en¬ 
dorsed by his own Division they became an 
agenda item. 

The final decision on their adoption, of course, 
rests with the Federal Councillors at Perth and 
these councillors will be voicing the opinion of 
their own Divisions, a truly democratic process. 

PROPAGATION REVIEW 

/^•EORGE JACOBS W3ASK propagation expert 
of CQ magazine in a New Year’s Eve broad¬ 
cast over VOA provided a review of conditions 
on amateur bands in 1961 and a prophesy of what 
could be expected in 1962. The sun spot cycle 
number dropped faster than predicted during 
1961. Starting at a reasonable figure of 80 it 
had fallen to the low 40s by December. 

No 50Mc/s F2 layer openings were recorded 
during the year and 28 and 21 Mc/s DX openings 
decreased in number as the year progressed. The 
ooenings when they did occur provided excellent 
signals as the absorption figure is lower with 
reduced sunspot activity. The 7 Mc/s and 3.5 
Mc/s bands greatly improved and for the first 
time on 7 Mc/s East Coast U.S. stations worked 
into JA. 

For 1962 George stated that DX openings on 
28 and 21 and 14 Mc/s would be limited and 
that the sunspot number would be in the low 
20s by December. The trough would occur about 
1964. The 7 Mc/s, 3.5 Mc/s and 1.6 Mc/s bands 
should provide the DX interest. DX at these 
frequencies should be better than during the past 
minima due to general improvement in antennas 
esoecially with rotary arrays on 7 Mc/s. George 
said the sunspot decline should not affect VHF 
DX working other than F2 reflected signals. 
Sooradic E and Tropospheric propagation was not 
affected by the cycle. 

ANOTHER IGY 

M OST Radio Amateurs are familiar with the 
recently observed International Geophysical 
Year, the IGY which was held during the maxi¬ 
mum intensity of the present sun-spot cycle. The 
world-wide program of scientific work that 
lasted from mid 1957 to the end of 1958 was 
so successful that a similar program, though 
on a smaller scale, will be organised during the 
period of minimum sunspot activity. 

The period will be called the International Year 
of the Quiet Sun or IQSY. It will commence in 
April 1964 and run through to December 1965. 
Radio Amateurs were very active during the IGY 
and much VHF propagation information was 
gathered, most of it being handled through the 
ARRL’s IGY project. The IQSY will provide 
radio amateurs with another opportunity to re¬ 
cord data of use to other scientific bodies. 

DXCC HONOUR ROLL 

T^HE DX specialists are still progressing with 
!• their DX tallies beyond the 300 countries 
mark on the ARRL’s DXCC Honour Roll. The 
two amateurs who were first to reach 300 countries 
confirmed Jock White, ZL2GX, and Chas. Mellon, 
WIFH, have retired from the scramble. PY2CK 
new leads in both open and Telephony sections 
with 314 countries confirmed in each. 38 



MICROPHONES & ACCESSORIES 


Hand or stand 
mounting. 
Omnidirec¬ 
tional, black 
plastic housing 
and hand 
grip. Ideal for 
tape recorders 
and similar 
applications. 


17 LEIGH ST., ADELAIDE 
and leading wholesalers. 


NINE PIN 
PLUG 


Fits Standard Noval Vo/re Socket 


Part No. 147 


• High Grade Phenolic used throughout 

• Silver Plated Pins 

• Each pin provided with solder well. Takes 
up to 10/.010 wire 

• Cable Jashing bollard 

• Screw Cover 

• Shielded cover available and provides lock¬ 
ing device Part 147A 

Australian Made by 

ZEPHYR PRODUCTS PTY. LTD. 

58 High Street, Glen Iris, Vic. 


WE ARE THE ONLY TAPE AND HI-FI 




You can relax and listen in luxurious comfort! Tape 
Recorders: Grundig, Philips, Gelso, and Ferrograph. 
Audio: Quad, Trio, Decca, Goodmans. and Garrard. 


TAP ET RON ICS 

1ST FLOOR, ROWES ARCADE. 235 EDWARD 
STREET, BRISBANE. . . ... .TELEPHONE 2 8080 


1261 


SI 
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GENERAL ACCESSORIES 

THE WHOLESALE RADIO & ELECTRIGAL SPECIALISTS 


PTY. 

LTD. 



Retail Price 

£ 19 / 19/0 

Incl. Tax 


NOW OFFER FOR THE FIRST TIME IN AUSTRALIA 

AN AMERICAN TYPE KIT SET 

SOMETHING NEW—NOVEL AND USEFUL TO THE WHOLE FAMILY 

A MARVELLOUS GIFT WITH A DIFFERENCE! 

PETER PAN CORDLESS KIT SET. Co mplete to the last nut and bolt. 6 
famous Anodeon Transistors plus 3 diodes. Comprehensive Instructions, 
Illustrations and Assembly Details, contained in an attractive pre¬ 
sentation pack. ANYONE CAN COMPLETE THIS BEAUTIFUL RADIO. 

OBTAINABLE ONLY AT GENERAL ACCESSORIES PTY. LTD. 

— Phone 690-300 


Vic., 153 Sturt Street, South Melbourne 

N.S.W., 100 Clarence Street, Sydney 

30 Buckland Street, Chippendale 

South Aust., 55 Flinders Street, Adelaide 

Q'Land., 50 Little Edward Street, Brisbane 

Cnr. Ingham Rd. & Echlin St., Townsville 

W.A., 437 Murray Street, Perth 


— Phone BX4451 

— Phone MX4701 

— Phone 85-317 

— Phone 23-093 

— Phone 6061 

— Phone 21-2477 


Sole Distributors for Lugon Lamps and Fluorescent Tubes 


t 
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amateurs mainly U.S. stations have over 305 
countries verified in the open section and six 
amateurs with a similar number confirmed on 
Telephony. Leaders in the open section — 
PY2CK 314, W3JNN and W8JIN 313. Tele¬ 
phony section—PY2CK 314, W8GZ 309, W8BF 
308. 

ANTARCTIC ACTIVITY 

A CTIVITY in Antarctica is ever on the increase 
** with a member of VKO from Wilkes Base 
using a KWS-1 and 75A-4 and they often appear 
on the HF bands when other DX is not audible. 

Besides the KC4’s a number of VP8’s are active 
They include VP8CC, FD, FC, FV and DG in 
Antarctica proper, VP8FU and DM are in the 
South Shetlands while VP8GE is at King Ed¬ 
ward Point in South Georgia. 

Argentine stations located in the various Ant¬ 
arctic regions may be identified by the last letter 
of their call signs. The LU is followed by 
cither the figure 1 or 3 and the letter Z. The 
second letter of the suffix determines the loca¬ 
tion: i.e. LUIZA. LU1ZG and LU1ZM are in 
the South Orkney Islands, ZC. ZI and ZO are 
at Deception Island and ZS and ZT are 
in the South Shetlands. ZY is the South Sandwich 
Islands. The following stations are at five bases 
in Antarctica ZB, ZD, ZE, ZF, ZH. ZJ, ZK, 
ZN, ZP, ZR, ZU, ZV and ZW. 

R.S.G.B. BUILDING 

’"THE Radio Society of Great Britain has de- 
A cided to open a fund inviting all members 
to contribute towards the purchase of a perman¬ 
ent headquarters building. These premises would 
provide a suitable method of marking the golden 
jubilee of the Society to be celebrated in 1963. 

Officers of the Society have for . many years 
been considering the establishing of a headquarters 
but with rising costs the financial position had 
ruled out suitable propositions. 

It is hoped the fund will place the Society in 
a favourable situation for the acquiring of a 

building that not only will provide office space 

but a meeting place for visiting amateurs, library 
and other facilities. 

RADIO PEKING 

A CCORDING to a short wave magazine report 
both Pakistan and Peking administrations do 

not recognise the ITU Geneva allocations as af¬ 

fecting their short wave broadcasting stations. 

In replies to amateurs who have written direct 
to these countries they have stated this fact when 
objections were raised to their SW stations oper¬ 
ating in the exclusive 7 to 7.1 Mc/s amateur 
service allocation. Both these SW stations make 
large holes in this segment especially in the early 
> mornings. Perhaps there will be some adjust¬ 
ment in the policy in the future — let us hope 
so. 


CORRECTION 

In spite of careful checking, a draw¬ 
ing error occurred in the schematic of 
our 1961 TV receiver. As originally 
shown, the vertical retrace blanking pulse 
was taken from the plate of the 6EM7. 
In this position it would provide a pulse 
of the wrong polarity, thereby boosting 
the brightness level during the retrace 
period rather than blanking it. 

The correct connections are indicated 
on the diagram. Note that the blanking 



pulse is taken from the deflection coil 
lead on transformer TV07, coded yellow, 
and not from the blue lead as before. 
The transformer drawing has also been 
altered slightly but the colour coding 
remains the same. 

Also, due to somewhat broad gm 
characteristic encountered in different 
picture tubes, it may be necessary to 
alter the value of the 100K padding 
resistors in series with the Brightness 
control in order to ‘‘centre*’ the action 
of this control. 


9 UnULin* 



BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types^and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 p c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/" each plus 121 per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust. and blew Zealand — Messrs. Carrel & Carrel , Box 2 702, Auckland 

Messrs. Price's Radio, Messrs Lawrence and Hanson 
5-6 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 
Messrs. United Radio Distribu- S6 Collins St., HOBART and 
tors Pty. Ltd., 29 St. John St., LAUNCESTON 

175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Fede-al and State Government Departments." 



Messrs Atkins (W.A.) Ltd., 
894 Hay St., PERTH. 

Messrs. A. E. Harrold Pty. Ltd. 
123-125 Charlotte St., 
BRISBANE 


BRIGHT STAR RADIO 

46 Eastgate St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 


Do you live in a Kg 

DEEP FRINGE Television Area? 

.... then follow the example of many others and instal one of the famous 
FUBA Masthead Amplifiers developed and manufactured in Western Germany. 
These amplifiers are constructed with high stability components and operate at 
an extremely low noise level, together with a high output. 

ABRIDGED TECHNICAL DESCRIPTION 


Distribution Amplifiers 

A pressed sheet metal case is used. 
240V AC mains or DC operation. 


Masthead Amplifiers 

Hermetically sealed, protective case, 
fitted with heat deflection shield. 

AC mains or 32V DC operation.. 

To obtain maximum flexibility various amplifier 
inserts may be used to cover all existing and future 
television channels. 

AMPLIFIER INSERTS LOW TV BAND 


Type 

Frequency 

range 

Valves* 

Amplifi¬ 

cation 

Noise 

factor 

Max. output 
Voltage 

GE 1 E/1** 

1 channel 

lxE88CC 

23 db 

6 db 

1.4 V 

GE 2E/1** 

1 channel 

1 xE88CC 
lxEl80F 

44 db 

4 db 

1.4 V 


AMPLIFIER INSERTS HIGH TV BAND 


GE 1 E/Ill** 

1 channel 

1 xE88CC 

21 db 

6 db 

1.4 V 

GE 2E/1II** 

1 channel 

lxE88CC 
lxEl80F 

42 db 

6 db 

1.4 V 

GE 2E/IIIA 

3 channel 

1 xE88CC 
lxE180F 

40 db 

6 db 

1.2V 

GE 1 B/III 

channel 5-11 

lxE88CC 

17 db 

7 db 

0.7V 

GE 2B/III 

channel 5-11 

2xE88CC 

30 db 

7 db 

0.7V 


In and 
output 

72/3001.)” 

72/30012 


72/30012 
72 30012 

72/30012 

72/30012 

72/30012 


^Guaranteed for 10,000 hours. 

*• When ordering please state desired channels. 2-valve amplifiers are adjust¬ 
able—6 DB. 

For prices, catalogues and additional information, please apply to 

ELECTRONIC DEVELOPMENTS & SERVICE GO. 

1 Adelaide Street, Bondi Junction, N.8.W. Phone 38-3275. 
















































RADIO 


*** -kifidrtrk phonb 

X LA3845 

136 VICTORIA RD. MARRICKVILLE,SYDNEY, N S-W 

AND 636 KING STREET, NEWTOWN — LA7008 
EVENINGS and WEEKENDS: "KALUA," Hllma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 


NEW 

122 TRANSCEIVERS 

12v operation. 2 to 8 mess. 
Crystal Controlled. 
Acceptable to P.M.G. Dept, without 
modification for small ships. Fishing 
Fleets, etc. 

£29/10/- 



7 TRANSISTOR 
CAR RADIO 

Amazing sensitivity. 2 microvolts. No 
noise. Brilliant tone. Using latest 
drift-type transistors. Complete with 
speaker, aerial, filter box, lead-in, 
etc. Fully tested and guaranteed. 

£31/15/- 

(Post 10/.) 


speaker 

size and 

aerial required. 


NEW VALVES 


832A . 

19/6 

VR75/30 .. 

15/ 

4D21 

£4/17/6 

RK48A 

. £3 

12C8 . 

. .. 12/6 

954 .. 

7/6 

VT50I 

.. 12/6 

VR105/30 

15/ 

1C6 .. 

.. 12/6 

6AC7 

5/ 

1J6 . . 

.. 12/6 

EL3NG 

12/6 

3B7 . 

. ..10/ 

2X2-879 

5/ 

3D6 . 

. ..10/ 

6AJ5 . . 

9/6 

304TH 

£1/10/ 

VR150/30 

15/ 

2050 .. 

.. . £1 

6AK5 .. .. 

17/6 

6AM6 

.. 17/6 

9006 

5/ 

1K7 

5/- 

6AS7 .. 

12/6 

1M5 . 

. .. 5/ 

CK1013 

15/ 

615 .. 

9/6 

6SL7 . . 

15/ 

6J6 .. 

.. 15/ 

EF39 . . 

12/6 

6J7G . 

. .. 7/6 

EK32 .. .. 

15/ 

6N7 .. 

. . 10/ 

EBC33 

12/6 

KTW62/6U7 7/6 

809 . . 

9/6 

1D5 

7/6 

6AG5 .. .. 

9/6 

6F6 . 

.. 12/6 

7F7 

12/6 

EF37 

12/6 

EL91 .. 

10/ 

5U4G 

. .. 12/6 

EF73 .. .. 

10/ 

12K8 . 

. .. 12/6 

EF72 .. 

10/ 

1T4 .. 

.. 10/ 

EC70 .. 

10/ 

1P5 

. . 7/6 

807 . 

. 9/6 

6AG7 . 

. . . 15/ 

2C26 . . 

7/6 

VT502 

.. 12/6 

RK34 . . 

7/6 

1L4 . . 

. . 5/ 

1N5. 

7/6 

6K6 .. 

.. 7/6 

1C7. 

2/6 

AVI 1 . 

. .. 3/9 

105. 

. 5/ 

6K7 . 

. .. 5/ 

1M5. 

. 5/ 

12SJ7 . 

. .. 12/6 

7C5 . . 

12/6 

12SL7 . 

. .. 12/6 

7W7. 

. 7/6 

6SH7 

7/6 

12A6 .. .. 

5/- 

47 . . . 

. .. 12/6 

6J8 . . 

17/6 

843 

. £1/10/ 

6C8. 

7/6 

1625 . 

. .. £1 

VR65 . . 

5/- 

1629 .. 

.. 10/ 

12AT7 . . 

10/- 

1619 . 

. . . £1 

808 .... 

17/6 

RK75 . 

. .10/ 

12SK7 .... 

7/6 

723A . 

£3 

726A . £2/10/- 

100 

NEW 

ASSORTED 


RESISTORS 


Mainly I.R.C. 

Vi-1-2-5 watt. 


40 wanted values, 

15/. Post 2/6. 

100 NEW 

ASSORTED 



CONDENSERS 


Paper, 

mica, ceramic, electro. 

25 

values. 15/. 

Post 3/6. 



NEW C.R.O. TUBES 

3 A PI-906 .£1/7/6 

fJJPl.£1/17/6 

CV112.10/ 

VCR138. 17/6 

VCR97.10/. 

5FP7.17 6 

CV322 . 7/6 

VCR511B. £1/7/6 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

300 x 300v 40mA. 

. . 19/6 

1960 5” CRO. 

. £5/10/ 

1960 3” CRO. 

. £3/15/ 

325 x 325v 150mA .. .. 

£3/17/6 

250 x 250v 180mA . . 

£3/17/6 

295 x 295 300mA TV . . 

£6/15/ 

1200 x 1200v, 500mA 

£10/10/ 

550 x 550 250mA . . . . 

£3/15/ 

800v and 270v. 300 mA, ea. £7/10/ 

lOv 5 amp. 

£1/10/ 

240v-l lOv. 1.3 Kv. Auto 

£10/10/ 

150 x 150V 30mA .. .. 

£15 0 

225 x 225V 40mA . . 

£17 6 

124V Doubler 300mA . . 

£2 10 0 

130V Doubler 400mA 

£2 15 0 

Vibrator 


Power Transformers 

6V 300V 125mA .. 

£3 17 6 

12V 325V 125mA 

£3 17 6 

Inverter Transformers 

6V 240V 40 Watt 

£3 7 6 

12V 240V 60 Watt 

£3 7 6 

32V 240V 60 Watt 

£3 7 6 

12V 240V 100 Watt 

£4 5 0 

32V 240V 100 Watt 

£4 5 0 

RELAYS 


6V, 3-polc Miniature . . 


1700 SPDT. 

.. .. 7/6 

1300 SPDT. 


500 x 500 SPDT. 

.. .. 7/6 

12 volts DPDT, 5 amp 

.. . . £1 

12 volts DPDT. 

. . . . 12/6 

lOOpf TX var. condensers 

.. .. 10/ 

100 to 500pf 3000v. var. . 

. .. 10/ 

500 to 2500pf 750v. var. . 

. .. 10/ 

Hl-speed Polarised relay 

. . £2/10/ 

400 ohm. 


6V Type 3000 DP, DT 

. . . 7/6 

Hi-lo Phono Transformers 

.. .. 4/6 

Hi-voltage. Lead-thru Insulators 1/6 

each: 15/ doz. 
Multi-strand 4-core Cable, 

. yard 1/ 

60pf with Vernier. 

. £1/1/ 

30 pf. 

10/ 

Throat mikes, new . . . 

. .. 3/6 

OIL FILLED 
CONDENSERS 

.5mfd 600V. 


2mfd 600V. 


Imfd 600V. 


4nifd 600V 

6/6 

4mfd 2.5K . . . 

£1/10/ 

Imfd. 3,000V. 

. 17/6 

•5mfd 5K .1 5K, .1 3K AC 

.25 4K .5 2ViK. 

. 15/ ea. 


NEW ELECTRIC 
SOLDERING IRONS 

6V. 10 Walt. 

12/6 

12V. 10 Watt. 

15/- 

Postage 2/6. 


GENEMOTORS 


Input 

12v. 6U0v. 

24v. 250v. 

24v. 550v. 

24v. 250v. 

12v. 500v. 

12v. 1200v. 
24v. 250v. 

12v. 235v. 

12v. 350v. 

24 v. 540v. 
24v. 300 v. 
12v. 275v. 

12v. 300v. 


Output 
300mA 
100mA 
375mA 
60mA 
350mA 
200mA 
100mA. 
50mA 
50mA 
200mA 
250mA 
110mA 
250mA 


New 


New 


New 

New 


£5 10 
£1 0 
£2 0 
£1 5 

£8 10 
£6 10 
£2 0 
£2 15 
£2 15 
£2 15 
£2 15 
£3 15 
£2/15/ 


NEW HEADPHONES 

Low Impedance. 


American Lightweight 

.. 12/6 

Australian DLR. 

.. 12/6 

USED 


Tested DLR or CLR . . . 

. .. 9/6 

Dynamic. 

.. 17/6 

Single. New Earpieces . . . 

. . . 2/ 


Post 2/6 Pair. 


H.M.V. OSCILLOSCOPE 

3 INCH 

240V A.C. Powered. Provides all re¬ 
quired Radio and TV functions. 
LESS VALVEs £12/10/ 

NEW SET OF VALVES £5 

Power supply only as used in above 
instrument. Will suit most C.R.O.S. 
300V to amplifiers. 750, 1300, 1900. 
Tapped H.T. to display tube. 

LESS VALVES . £3/15/ 

NEW VALVES . . £1 EXTRA. 


WANTED 

j Communications Receivers. Test 
2 equipment, P.A. Gear. Large or 
2 Small surplus stock. Best prices. 
* Call, write or phone any time. 


ELECTRIC CLOCK 
MOVEMENTS 

240v AC. Tested. Perfect order. 

19/6 

Post. 2/6. 


Tronsmitter Receivers 
New T.B. Y.8 

Small Battery Operated Pack Sets. 

27 to 80 Megs. That operate on 
Citizens Band. Also 6 and 10 metres. 
130 Channels. Complete with valves. 
Circuit and Conversion data for crys 
tal control. 

£14/17/6 


NEW METERS 

10mA centre zero, 3Viin, scaled. 
100-0-100mA. 300-0-300mA. 

£ 1 / 10 /- 

10mA scaled 150-0-150V. 

£ 1 / 10 /- 

1mA 4in square. Scaled volume 
units. 

£1/17/6 

5ln lab. standard in cedar cases. 

0 to 3 amp., 0-15 amp, 

£3/15/- 

0-10 amp, 0-500mA. 0-15 volt, 0-50 
volt, 0-3,500 volt. 

£3/-/- 


ELECTRIC PUMPS 

New 400 G.P.H. 24V Aircraft Pumps 
Will operate from 12V. 

£4/12/6 


NEW ROTARY 
CONVERTERS 

160 watt. 50 Cjclt.s 
24v to 32v input. 

Output can be supplied 
for 50-110 or 240v 
as required. "" 

Suit radiograms, TV, tape 
recorders, fluorescent lights. 

£19/17/6 

New 100 Watt Fully Filtered, 
Metered Unit as above. Ideal for 
Tape Recorders, Radiograms, etc. 

5 2 o°cvci C e £16/17/6 


COMMUNICATIONS 

RECEIVERS 

American, National, H.R.O. 
Air Tested, Perfect Order. 
Coil Boxes to 30 Megs, 
Crystal Gate, S. Meter, 

2 R.F., 2 L.F. 

240V AC. 

£75 

AMR 101 

A.W.A. Version of Above 
Set. Similar Circuit and 
Facilities to 25 Megs. 

£65 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
AR88 RECEIVERS 

America's finest Comunications re¬ 
ceiver, Perfect order. 

£99 


NEW 

PRISM. ASSEMBLY 

As used in binoculars, etc. Ideal 
for Optical Experimenters. 

17/6 

Post 1/. 


522 TRANSCEIVERS 

Complete with Valves. 
Excellent Condition. 

£8/17/6 

522 Receivers. Complete 

with Valves £5/17/6 

522 Transmitters. Complete 

with Valves. £4/17/6 


P.A. SPEAKERS 

New Dynuphon P.A. Units. Double 
nded with short reflex horns. 

£ 12 / 10 /- 

American R.C.A. 20 Watt P.A. 
Speakers. Used. Tested. Perfect 
order. 

£ 10 / 10 /- 

Tannoy. Small. Reflex Speaker Units 

£2 


CARBON 
MICROPHONES 

Respirator Type. 2/6 

Mark 3 Handmikes. 5/6 

Mark 7 Dynamic.12/6 

Sound Powered.12/6 

Post 2/6 Each. 


12v. LIGHTING 
PLANTS 

300 Watt. 

1 h.p. petrol motor direct coupled 
to generator. New- condition. Perfect 
order. Ideal for Boats, Caravans, etc. 

£29/15/- 
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PHONE 

WnSHEK. LA3845 

^136 VICTORIA R'D. MARRICKVILLE.SYONEY. N S W 



L /tiCf’ron / CS 


636 KING STREET NEWTOWN-LA7008 




WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49/17/6 5-inch £55/15/- 


VACUUM TUBE 
VOLTMETER 

6 voltage ranges, 3, 10. 30, 100, 
300, 1,000 volts AC and DC. 5 
ohms, ranges 1 ohm to 1,000 megs. 
Contact. Potential compensated. 
Accuracy 1%. Provision for probe. 


£29/15/0 


DUO-PHONE 10 x 10 
STEREO AMPLIFIER 

10 watts per channel. 

Valves 4.6BQ5. 2.7199. 4.EF86. 
High Quality Transformers. 
Input for Stereo. Gram. Mike. Tape. 
Monaural. Radio. 

3-Speaker Output. 

Kit Set .. .. £49/10/-. 

Wired and Tested £56/10/-. 
Also with built-in DUAL WAVE 
TUNER. Including R.F. STAGE. 

£66 


NEW BATTERY 
CHARGERS 

To charge 6V plus 12V plus trickle 

2 to 12V. 

3 AMP. 5 15 0 

4 AMP. 6 15 0 

6 AMP 10 15 0 

Postage 7/6, 7/6, 12/6. 


V.T.V.M. 

A.W.A. VACUUM 
TUBE VOLTMETERS 

Tested. Perfect Order. 
Range 1.5-5-15-50-150 V. 

£ 12 / 10 /- 


Send for full details on Radio¬ 
gram Chassis, TV and 
Amplifiers. 


GUITAR AMPLIFIER 


Base 


17 Watt 4 Input Channels, 
and Treble Boost. 

2 Twin Cone Hi-Fi Speakers. 


£36/17/6 


ELECTRONIC ORGAN 

Ton e Generator Assembly. Wired. 
Tested. Tuned. Including R.TV and 
H. Modifications. 

£58 

Control Panel Assembly. 

£12 

Keyboard Assembly including Con¬ 
tacts, 

£23 

Amplifier. 20 watt including 2 im¬ 
ported Hi-Fi Speakers. 

£27 

Pedal Assembly. Pedal Clavier 

£4 £29 

YOU CAN BUILD IT. from these 
wired, tested, tuned sections. 


AMPLIFIERS 

Public Address Range 
240v-AC 
6 Valve, 10 watt, £14/17/6 

6 Valve, 25 watt, £25/17/6 

7 Valve, 20 watt, £22/17/6 

100-watt.£63 

40 watt.£35/15/0 

50 watt.£39/15/0 


IS 


DUOPHONE 
STEREOGRAM 

With built-in Tuner. 4 watts per 
Channel. 

£34/17/6 

PLAYMASTER No. 1 
Less Tuner 

£26/17/6 

STEREO PLAYMASTER No. 2 
9 watts per Channel. Bass, 8 treble 
boost Dual push-pull. High quality 
Ferguson O.P. Transformers. With 
Ultra linear connections. 

£42 

SPECIAL ACCESSORIES OFFER 
WHEN ORDERED WITH ABOVE 
UNITS. 

2 8 W.R. SPEAKERS AND 
4-SPEED STEREO PLAYER. 


£14/10/- 

CPost 15/.) 


TRANSISTOR TESTER 

2-Meter Unit, A.C. Powered, gives 
direct reading of Beta and I.C.O. 
under actual operating conditions. 

£12/17/6 Post io/. 


I.M.A. 

METER RECTIFIERS 

9/6. Post 1 /-. 



MINIATURE P.A. AMPLIEIER. 
15 WATTS OUTPUT. 
Multimatch. Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/. 

As above, Mullard 5/10. Hi-Fi cir¬ 
cuit. Bass and treble boost, etc. 
£21/15/. 

Post: N.S.W., 10/; Interstate, 15/. 


LEADER LSG.531 

SWEEP & MARKER 
GENERATOR £72 

Including Tax 
240v. A.C. POWERED 2 to 270 Meg 


Battery Operation 

6 valve 6v, 10 w £18/15/ 

7 valve, 12v. 12 watt, 
£19/15/ 

7 valve, 12v. 25 watt, 

£24/17/6 


BATTERY-AC 
OPERATION 

6 valve 6V plus 240V 10 watt, 

£20/15/ 

valve 12V plus 240V 12 watt 

£21/15/ 

7 valve 12V plus 240V 25 watt 
£29/7/6 


TRANSISTOR POWER 
SUPPLIES 

12V DC Input, output 150V, 200V, 
300V, 400V at 150mA. 80% effici¬ 
ency. For use with mobile equip¬ 
ment, transmitters, P.A., etc. 

£18/10/. Post 7/6. 

12v input, 150v and 325v. 125 ma. 
Fully-filtered, £15/15/. (Post 7/6). 



PLAYMASTER 3 

Using the new 6GW8 provides 4*/2 
watt per channel with an input of 
200Mv and Improved frequency re¬ 
sponse. 150Ma power supply provides 
adequate reserve for tuner and higher 
output. 

KITSET £26/17/6 

WIRED 8. TESTED £29/17/6 


f 


|j 




LEADER 

SIGNAL GENERATOR 
L.S.G. 10 

240V A.C. Power. 

6 Band. 1% Accuracy. 

120 KC to 270 Megs. 

£15/0/0 
L.S.G. 11 

As above. Range to 390 Meg. 
Provision For Crystal. 

An ideal TV Marker Generator. 

£18/15/0 

Post. N.S.W. 7/6; Interstate* 1#/. 



MULTIMETER 

20.000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10, 50, 250, 500, 1000. 
AC volts, 0, 10, 50, 250, 500. 1000. 
DC current 0.50uA, 0.25, 0.500raA. 
Resistance, 0.50K, 0.05 meg, 0.5 meg. 
D.B. minus 20 to plus 36. 

£7/19/6 

K50. 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K.2 

2000 O.P.V. Sensitivity: 
Ranges as above except SOaA. 

£5/12/6 

Post, N.S.W., 3/6; Int., 6/6. 

MODEL K.4 

4006 O.P.V. Miniature. 

£4/15/- 

PosL 3/6. 


LATEST 

4-SPEED PLAYERS 

240 A.C. Monaural .. . . £7 5 0 

240 A.C. Stereo . . £9 5 0 

Battery Monaural . . .. £9 5 f 

Battery Stereo £11 10 0 

Post. N.S.W. 7/6; Interstate, 12/6. 


RESISTANCE 
CAPACITY BRIDGE 

English Channel 
Transistorised 
5 ohm to 20 megs. 

5 pf to 20 mfd 
Plus Power factor test. 

£11/17/6 

(Post 5/-.) 
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TAPE RECORDER 
COMPONENTS 

Type No. 8902 Osc. Coil £1 0 0 

4127 Output Transformer 1 2 0 
8001 lOKc Whistle Filter 1 0 0 



NOTHING 
EXTRA TO 
PAY... TAX 
INCLUDED 



TRANSMITTING BALUNS 

144 Mc/s 30 Watts 72-300 Ohm Telecomponents Type 
5506. 

Now available ex stock at exclusive Radio, TV & 
Hobbies price, direct from manufacturer. Fully en- 
capsulated in weatherproof epoxy resin with inbuilt 
coaxial connector and 300 Ohm feeder attached £3/2/ 


SPECIAL RELEASES—LESS THAN 
HALF-PRICE 

Type No. 

9200 Miniature I.F. Transformer 455 Kc in 
iin square based can Universal Type — 

suits all receivers — delivered. 7 6 

6in Speakers 3 Ohm Voice coil, delivered .... 28 6 


VARIABLE CONDENSERS— 
SPECIAL OFFER 

Roblan or M.S.P. 3 gang, delivered. 18 0 

M.S.P. 2 gang, delivered... 12 5 


POTENTIOMETERS and OTHER 
COMPONENTS 

0.5 meg. ohm with switch M99.ea. 4 

$0K ohm, no switch.ea. 2 

3 meg. ohm, no switch.ea. 2 

Switches AK28093 Wafer. 2 

Oak Vibrators V6612. 23 

Oak Vibrators V5258 . 23 

Condenser Mica 50 pF.per doz. 3 

Condenser Mica 82pF.per doz. 5 

Condenser Elect. lOuf 40 PV.ea. 1 

Condenser Elect. 5uf 40 PV.ea. 1 

Condenser Ceramic 56pF NPO.ea. 

Condenser Ceramic 68pF 5KV.ea. 2 

Condenser Ceramic 180pF N750 .ea 

Condenser Ceramic l,000pF 1.5KV . . . . ea. 2 

5in Speakers 3 ohm VC type 525 .ea. 25 

6 Volt Inverter Units, complete .. . . ea. 90 


COMPACT SIX BAND SERVICE OSC. 

September issue, 1960. 


Set of'6 Coils, Bands A to F, each. 72 

Line Filter Chokes, each. 8 

Audio Freq. Osc. Transformer, each.17 

Power Transformer..37 

Including Tax and Postage. 


The Popular Mullard 5 
Transistor Cordless Mantel 604R 

Radio, TV and Hobbies, Oct., 61. 

TvDe , -i F^l Pr *ce 

N 0> Details Delivered 

7105 Aerial loopstick 8 x 3/8in rod .... 18 0 

7309 Osc. Coil, Ducon pot. 9 0 

9107 455 Kc. IF T3 Ducon pot. 8 6 

9108 455 Kc. IF T3A Ducon pot. 8 6 

9109 455 Kc. IF T4 Ducon Pot. 8 6 

5203 Driver Transformer. 2110 

4306 Output Transformer. 21 10 

COMPLETE COIL 
and TRANSFORMER KIT £3/16/- 

RADIO, TV AND HOBBIES THREE BAND 8 
TRANSISTOR RECEIVER. 

(For long distance reception). 

Full price for all coils and transformers (delivered). 

Broadcast only. £5 0 0 

3 Band Set.£7 0 0 

Kit contains all coils, ferrite rod or aerial coil, I.F.s and 
Audio Transformers. (When ordering, please specify 
aerial coil or ferrite loopstick.) All components are fully 
tested to specifications, exactly as supplied for the origi¬ 
nal receiver. 

Alternatively, items may be 
purchased singly 


Type 

No. 

S. 

d. 

718 

Tuned ferrite aerial rod and coil (optional) 

17 

6 

719 

High Gain Aerial Coil. 

17 

6 

739 

Oscillator Coil. 

9 

10 

729 

R/F Coil. 

10 

8 

919 

455 Kc. I.F. Transformer double tuned, 
each. 

16 

9 

524B 

Driver Transformer. 

17 

6 

4302 

Output Transformer for 3 Ohm, Voice 
Coil. 

17 

6 


ADDITIONAL COILS FOR SHORT 
WAVE 


S.W. Aerial Coil 


6-18 me No. 7420 
2-6 me No. 7400 
6-18 me No. 7520 
2-6 me No. 7502 
6-18 me No. 7621 
2-6 me No. 7602 
(Please state frequency range when ordering.) 


S.W. R.F. Coil 
S.W. Oscillator Coil 


AH 
10 8 
each 


Nothing extra to pay, delivery is free anywhere in Australia. Sales Tax is included. Send 
cheque, money order or postal note to Telecomponents Pty. Ltd., 752 Pittwater Road, Brook- 
vale, N.S.W. Add exchange to country and interstate cheques. 


TV Service Organisations write for latest 25 page catalogue and price list. 



Pty. Limited 


752 PITTWATER ROAD, BROOKVALE, N.S.W. TELEPHONE XF0221 

(A DIVISION OF FERRIS INDUSTRIES LIMITED.) 


to/:') 
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RADIO CAMBODIA TRANSMISSIONS 

A new voice from South East Asia, Radio Cambodia is at present 
carrying out experimental broadcasts on three frequencies. 


A RELATIVELY new country to shortwave 
**■ radio, Cambodia is testing out a new 50,000 
watt transmitter from its capital Phompenh. The 
station has been heard with tests to Europe and 
three frequencies have been in operation, 17710, 
15255 and 11970 Kc. At the present time the 
station has been heard only on the 17710 Kc 
frequency from 0500 to 0700 hours GMT. Ac¬ 
cording to the station announcer the other fre¬ 
quency times are 15255 Kc from 1600 to 1800 
and 11970 Kc from 1800 to 1930 hours GMT. 
Two other countries in former French Indo-China 
are more readily received and the Vietnam sig¬ 
nals from Saigon and the Laos broadcasts from 
Vientiane have been reported in these pages in 
past months. 

RADIO SWAN CHANGES 

HPHE former Radio Swan located on tiny Swan 
-** Island in the Caribbean, some 90 miles 
from the coast of Honduras and even closer to 
the coast of Cuba, at which its broadcasts were 
beamed, has changed its slogan to Radio America. 
The station has been heard with its 7500 watt 
transmissions on 6000 Kc at 1030 GMT, and in 
the winter up to as late as 0500 with programs 
in Spanish beamed at the island of Cuba and 
giving the news of the exile Cubans. 

The change of slogan may have been made to 
give the station’s news a stronger voice. The 
address is now Radio America, P.O. Box 352, 
Miami,. Florida, U.S.A. This move may have 
been made to facilitate the broadcasts of the 
anti-Castro group, who also use broadcast band 
station WKWF in Key West, Florida, as another 
of its voices beamed on Cuba. 

Radio Swan is also on 1160 Kc with 50 Kw. 
Swan Island, is privately owned and is the site 
of a United States weather station. 

RADIO HAVANA, CUBA 

V/’ERIFICATION in the form of a card, as well 
* as a flag pennant and other material have 
come to hand from Radio Havana, Cuba, P.O. 
Box 7026, Havana, which has been using four 
100 Kw transmitters in its new overseas service 
since last May. The latest schedule of the station 
is: To Europe, 1700-1800 in Spanish, 1800-1900 
in English, 1900-2000 in French, 2000-2045 in 
Spanish on 15270, 21630 Kc. To North America 
in English, 0300-0430, 0500-0600 on 5990 Kc. 
French, 0430-0500 on 5990 Kc. To Latin America 
in Spanish, 2100-0600 on 5900, 6060, 9685 and 
11875 Kc. 

TAHITI ON 11,825 Kc 

DEPORTED on this page two months ago, Radio 
Tahiti’s new frequency of 11825 Kc is now 
in addition to its former broadcasts on 6135 Kc. 
The station, in confirming our reception, gives 
the power on both frequencies at 4000 watts. 

Radio Tahiti, broadcasting from Papeete, is on 
the air in Tahitian 2130 to 2145 hours GMT and 
0330 to 0500, while programs in French are from 
2145-2300 and 0500-0730. On Sunday the trans¬ 
mission is 2000-2300 and on Monday 0330 to 0800. 
The station verifies with a letter and card and 
is giving very good reception in this area in 

its broadcasts in French from 0500 to 0730, 

11825 Kc. 

SIBERIAN SIGNALS 

OIGNALS from the Radio Moscow programs 
^ to the Far East through the transmitters in 
Siberia are giving very good reception in the Eng¬ 
lish half-hour broadcast from 1030 to 1100 hours 
GMT. Three frequencies are used, 9730 and 
9710 Kc, both of which provide good reception, 
and 6165 Kc, which has an excellent signal in 

this area. The transmissions on 6165 are actually 
announced as 6160, but signals are clear of the 
FEN Tokyo transmitter, now using 6160 Kc. 

The Moscow program via the Siberian trans¬ 
mitters includes news, commentary and a talk. 
It is also carried on the broadcast band fre¬ 
quency of 1260 Kc. The Far Eastern service 
from Moscow uses the normal interval signal and 
sign on announcement which we are accustomed 
to hear in broadcasts originating from Moscow. 

VOA SPACE NEWS 

rpHE Voice of America has commenced a new 
daily program of five minutes, carried from 
0330 to 0335 hours GMT, except on Monday, 
which is aimed at providing news for listeners 
interested in satellite frequencies. The program 
is called “Spacewarn Program” and contributes 
to the efforts of the International Committee on 
Space Research. The session contains latest news 
on new satellite launchings, items on orbit data, fre¬ 
quencies used, as well as up-to-the-minute statis¬ 


tics on those satellites which are at present in orbit. 
The program is heard on WLWO (9765), WDSI 
(11790), WBOU (11830) and WLWO (15290). 

The Voice of America program for the radio 
amateur also includes news of interest to short- 
waves listeners, in particular, the propagation 
conditions. This session is carried on the Voice 
of America cm Sundays at 0730-0745, 0815-0830, 
0845-0900, all of which can be heard on the 
normal VOA frequencies. The first program is 
beamed to Europe and the other two to the 
Pacific and Far East areas. 


r 


reports severe interference from HCJB in Quito, 
Ecuador, which uses the same frequency with its 
transmission to the South Pacific. 

SUNSPOT COUNT 

rpHE decline in the sunspot count over its 11- 
year cycle means that the shortwave listener 
will find reception confined to the lower fre¬ 
quency bands and already a noticeable falling 
off of signals in the 11 and 13 metre bands is 
becoming apparent. The monthly sunspot count, 
as measured by the Zurich Observatory is broad¬ 
cast on the first Friday of each month by the 
Swiss Radio, shortly before its regular DX pro¬ 
gram. The sunspot forecast for the next few 
months reads: January 37, February 35, March 
33, April 32, May 30. The trough of the 
present cycle is expected in 1966 when the 11- 
year cycle will show the count at its lowest, and 
this period means that until at least 1967 the 
use of the lower frequencies for shortwave trans¬ 
missions will be dominant. 


NOTES from readers should be sent to 
ARTHUR CUSHEN, 212 Earn Street. Inver¬ 
cargill, N.Z. All times are Greenwich Mean 
Time, add 8 hours for Western Australia, 10 
hours for east Australia and 12 hours for 
New Zealand Standard Time. 


VTW2 ON 6050 Ke 

HHHE change of call and an increase in power 
- L has been made by Radio Tarawa, in the 
Gilbert a^d Ellice Islands. The station now uses 
the call VTW2 (its broadcast band station on 845 
Kc has been known as VTW for some years) 
and the shortwave transmitter power has been 
increased to 2000 watts. This information comes 
from a verification of the station received by 
Dick Pollard, of Nelson, N.Z. Mr Pollard 

heard the broadcast on 6050 Kc on a recent 
Friday to close down at 1030 hours GMT, but 


FLASHES FROM 
EVERYWHERE 


ANDORRA RADIO, with its International program 
and announcing in English, Spanish, French 
and - German, is broadcasting from 1100-1300 
and 1900-2200 hours GMT on 6195 Kc. The 
balance of the program is a relay of the Home 
service from 0545-0900, 1300-1415, 1600-1900 

and 2200-2400 hours GMT. 

GREEK ARMED FORCES at Jannina has moved 
to 7070 Kc from 7084 Kc. This 400 watt 
station can be tuned at 1900 GMT when it 

(Continued on Page 105) 


BBC PROGRAMS 100th EDITION 


'Y’HE busy scene in the 
studio at Bush House 
in the Strand, London, as 
“The World Today” is 
about to go on the air 
in the B.B.G. General 
Overseas Service. Each 
day for five days of the 
week, this current affairs 
program focuses attention 
on a single topic of in¬ 
ternational interest and 
examines its significance 
closely. Each edition of 
the program is repeated at 
different times on the fol¬ 
lowing day so that 
listeners all round the 
world can hear one or 
other of the transmis¬ 
sions. 

The first broadcast is at 
2200 G.M.T. (General 
Overseas Service) and the 
repeats are on the follow¬ 
ing day at 0415 G.M.T. 

(General Overseas Ser¬ 
vice), 0810 G.M.T. (Paci¬ 
fic Service), 1315 G.M.T. 

(General Overseas Ser¬ 
vice), and 1715 G.M.T. 

(North American Service). The program is also 
relayed regularly by a number of broadcasting 
organisations in the Commonwealth. “The World 
Today” made its debut in July, 1960, and the 
one hundredth edition was broadcast recently. 

The picture shows some of “The World Today” 
team making last-minute adjustments to the script. 
From left to right — Charles Roetter, Editor 
(standing); Roger Haviland, narrator: Victor Fun- 
nell, one of the producers, and Miss Jane Cal¬ 
lander, secretary. 

The faster the pace and the more complex the 
pattern of international events, the greater be¬ 
comes the world-wide demand not only for truth¬ 
ful and up-to-date news, but for first hand and 
reliable information about the facts, people and 
situations behind the bare news headlines. “The 
World Today” is one of a wide range of B.B.C. 
topical programs designed to meet this need — 
in this case for a world-wide audience. Lively, 
yet authoritative, it seeks to give tne factual 
background to the news, and the views of those 
best qualified to speak about various aspects of 
the topic of the day’s program, and to put events 
in perspective. 

Its special production team can call on all the 
resources and facilities of the B.B.C. for gathering 
news and views from every continent. Many 
people who make the news are interviewed in 
the studio; interviews with many other leading 



figures in every walk of life are recorded else¬ 
where especially for the program, and situations 
of crisis are covered with remarkable speed and 
authority. For example, last August, his Majesty 
King Hussein of Jordan granted “The World To¬ 
day” an exclusive interview, recorded in Amman, 
immediately after the assassination of the Jordan¬ 
ian Prime Minister. 

Since “The World Today” first went on the 
air major events, such as the Congo crisis, the 
fifteenth General Assembly of the United Nations 
and the American Presidential elections have been 
analysed at successive stages of their development; 
the news from the rest of Africa, from Europe, 
Asia and Latin America has been subjected to 
expert scrutiny as it emerged. 

Correspondents and commentators in various 
parts of Britain have joined forces with colleagues 
in Moscow and Singapore, Delhi and Havana to 
give their on-the-spot impressions and exchange 
opinions across the world. In the months ahead, 
w'ith question marks hanging over the role of 
'the United Nations, East-West relations, the 
economic growth of the under-developed countries. 
European integration and the political future of 
Africa, “The World Today” will continue to bring 
expert opinion to bear on the background to the 
news from every part of the world and at¬ 
tempt to present the sweep of events in clear 
focus. 

1 na- 
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Beautifully Finished and Highly Sensitive 

MULTIMETER TESTERS 


EXCLUSIVE TO RADIO HOUSE PTY. LTD. 

(Handy Size) 

MODEL RH-955 

SPECIFICATIONS 


MODEL RH-955 


MODEL RH-31 


POCKET TRANSISTOR 
TAPE RECORDER 


* Sensitivity: 

50,000 ohms per volt DC 
5,000 ohms per volt AC 

* 6 Ranges: 

DC voltage: 0-2.5-10-50- 
250-1000 volts. 

AC voltage: 0-2.5-10-50- 
250-1000 volts. 

DC current: 0-100uA, 
0*10-100-500mA, 10 

Amps, (all at 250mV) 
Resistance: 

Ranges Centre scale 
0-20,000 ohms 200 ohms 
0-0.2 megs. 2,000 ohms 
0-2 megs. 20,000 ohms 
0-20 megs. 0.2 megs 
Decibels: —20 4- 46. 
db 5. ranges (0 db lmW 
into 600 ohms) 

* Dimensions: 7in x 

5]in x 3in. 

With Plastic Pouch Test 
Lead Kit. 

* Meter sensitivity: 20uA 

PRICE £23/16/-. 

Including Sales Tax. 

MODEL RH-31 

* 20,000 Ohms per Volt 
on DC 

* 10.000 Ohms per Volt 

on AC 

* 3i" Meter 

* 18 position selector 

SPECIFICATIONS 

DC Voltages: 0-5-25-100- 
500-1000-5000 (20.000 

Ohms/V) 

AC Voltages: 0-5-25-100- 
500-1000V (10,000 

Ohms/Volt) 

DC Current: 0-50 uA, 
0-5-50-500mA 
Resistance: 0-6K-600K, 

0-6.Meg-60Meg 
(30 Ohms, 3K. 30K. 
440K at centre scale) 
Capacitance: lOOuuF- 

-O.OluF, 0.002uF-0.3uF 
Inductance: 20 H to 
2000 H 

Decibels: minus 20db to 
plus 30db in 2 ranges 
Output Jack: for Audio 
measurements 
Dimensions: (33” x 52" 
x 2 3-8") 

Weight: (23oz approx.) 
Complete with internal 
battery and testing 
leads with prods. 

PRICE £12/5/- 

Including Sales Tax. 

SPECIFICATIONS 

Portable tape recorder with 
speaker. Size 7in x 8in. 3in 
reel 200ft or L.P. 300ft 
recording time, speed 344, 
10 minutes or 15 minutes, re¬ 
wind 4 minutes. 

Crystal Microphone. 
Magnetic Earpiece. 

2V4in Speaker. 

2 tone plastic case arid carry¬ 
ing strap. 

PRICE — £19/19/- 

Including sales tax and 
batteries. Postage extra. 


MODEL RH50 

Modern Design. 33 Micro 
Amp Meter. 

30,000 Ohms per Volt D.C. 

13.000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunt> 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12- 
30-120-300-600-1.200 V at 
30.000 ohms per volt. 

AC Voltages: 0-3-12-30-120- 
300-600-1,200 V at 13.000 
ohms per volt. 

DC Currents: 0.06-6-60-600 
mA, 0-12 A. 

Resistance: 0-60K-6M-60M 

<350. 35K. 350K at mid- 
seal e). 

Decibels: -20 to 4 57 db 
(0 db = 1 mW, 600 ohms). 

Audio Out: Capacitor in 
series with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pair heavy test 
leads. 

Batteries: 1 (1.5V). 1 (15V). 

Size: 3 5-16in x 6 5-16in x 
244 in. 

Weight: 1.41b approx. 

PRICE £15/10/- 

Inclndin* Sales Tax. 


( 20.000 

0-10-50- 

( 10.000 


MODEL RH-5 

* High sensitivity-20.000 
Ohms/V DC 10,000 
Ohms/V AC 

* 3" Meter 

* Handy pocketable size 

SPECIFICATIONS 

DC Voltages: 0-10-50- 
250-500-1000V 
Ohms/V) 

AC Voltages: 
250-500-1000V 
Ohms/V) 

DC Current: 0-50uA, 0-5- 
50-500mA 

Resistance: 0-10K. 

0-100K. 0-lMeg, 0-10 
Meg 

(02 Ohms. 020 Ohms. 
G.2K. 02K rft centre 

scale) 

Capacitance: O.OOOltiF- 

0.005uF 
0.005u F-O.ltrF 
Decibels: minus 20db to 
plus 30db in 2 ranges 
Dimensions: (31" x 51" 
x 13") 

Weight: (15oz approx.) 
Complete with internal 
battery, testing leads 
with orods. 

PRICE £9 

Including Sales Tax. 


SHAVER 

This electric type shaver 
operates from two 935 stand¬ 
ard torch batteries fitted in¬ 
side the shaver. No wires or 
outside power: just switch 
ON ana shave. Head easily 
removed for cleaning. 
Complete with batteries 

£2/19/6 

Spare Batteries 2/10. 


MODEL RH50 


MODEL RH-5 


Dimensions: 5$ x 3^in x Ij 

Complete with earphone 
and milce combined. 

As Illustrated 


RADIO HOUSE PTY. LTD. 

296 PITT STREET, SYDNEY. 

Also at 760 George St., and 6 Royal Areade. 













FLASHES 

(Continued from Page 103) 

has programs in Greek for Forces in that area. 
The drop in frequency has been made to avoid 
Peking on 7080 Kc, reports Radio Australia. 

HAITI has a new station, 4VM, operating on 
6165 Kc and carrying mainly gospel broadcasts. 
The station is on the air 1100-1200 and from 
2200-2400 GMT. The address of the station is 
Radio Manreka. Radio 4VM, P.O. Box 525, 
Port au Prince, Haiti. 

DELHI has English programs to the United King¬ 
dom on 7235 and 9635 Kc, between 1945 and 
2045 GMT, while a service to Africa is on 
9690 and 11955 Kc. 

DAHOMEY is reported to have altered its fre¬ 
quency, moving from 7190 to 7210 Kc. The 
transmissions arc 0610-0700, 1300-1600, 1700- 

1915 GMT, with programs mainly in French. 

MONROVIA station, ELWA, in that city, the 
capital of Liberia, has been giving good signals 
in this area but has now moved from its 15155 
Kc outlet and is using 11788 Kc. The fre¬ 

quency is used at 1730 when they carry the 
normal gospel programs in English. 

MONACO station, Trans World Radio, has made 
some frequency and schedule alterations and 
English is now broadcast from 1930 to 2010 
GMT on the new frequency of 5940 Kc. Ger¬ 
man, 1645-1705, 1900-1925 on 5940, is also 

now broadcast at these new times on this new 
channel, with the usual gospel programs from 
Monte Carlo. Another strong signal is 7215 Kc 
and this one has been heard well on Sundays 
at 0830. 

GWELO, in Nyasaland, with 10 Kw is now 

using three frequencies and is on the air 0400- 
0610, weekdays. From 1000-1445 the station 
uses 7175 Kc with African programs and 1445- 
1900 on 3306 Kc. The general program from 
1900-2000 and the commercial programs from 
2000-2105 or to 2200 on Saturday is carried on 
2425 Kc. 

DENMARK’S weekly DX session is now broadcast 
six times, from Copenhagen, and its broad¬ 
cast times are as follows: Tuesday, 1900 on 
15165 Kc, 2015 on 15165, to Europe and 
South America; Wednesday, 0200 and 0330, on 
9520 to North America; Thursday, at 0950 
on 15165, to Australia, New Zealand and Far 
East, and 1520 GMT on 15165 to South Asia. 

VATICAN’S transmissions in English are now 
broadcast to the United Kingdom and Ireland 
at 1500 hours GMT, when the frequencies of 
9645 and 11740 Kc are used. Other schedules 
are as follows: To Central and South Africa 
daily at 1000 and 1020 GMT on 17840 and 
21500 Kc. To India. Pakistan and Ceylon at 
1600 GMT, Monday, Wednesday and Satur¬ 
days on 17840 and 21500 Kc. To the Philip¬ 
pines at 2230 GMT on Monday, Wednesday 
and Friday on 11750 and 15120 Kc. 

ATHENS, with broadcasts from Greece, has been 
received on a new frequency, 6043 Kc, which 
replaces 6075 Kc. The station is on the air 
from 1300 to 1800 hours on this new fre¬ 
quency. 

LISBON, with its broadcasts in English, is now 
heard at 1815 GMT on 15380 to South Africa, 
17895 to West Africa and 6025 Kc to Europe. 
The session at 1315 GMT is on 21495 Kc 
and beamed to South-East Asia. 

IRAQ has been looking for a new 49-metre band 
frequency for Radio Baghdad and tests have been 
heard in Europe on 6147 Kc at 1730 GMT. The 
station still continues to use 6030 Kc for its 
service to Europe. 

PAKISTAN, in its daily transmission to the United 
Kingdom, has made some frequency alterations 
and now broadcasts from Karachi on 7008 and 
11672 Kc. The times of the transmissions are 
1845-1930 and 1945-2030 and the former session 
is actually for listeners in Turkey. 

DAKAR has increased the use of other languages 
for its overseas service and reports from the 
Swiss DX Session indicate good reception in 
Europe. The broadcasts from Dakar, Senegal, 
are heard daily on 11895 Kc with news in 
French at 1815 and 2000 GMT, in English, 2030 
to 2050, and in Portuguese from 2050 to 2100 
hours GMT. 

FRENCH GUIANA has again been heard on 
6175 Kc from 1015 to 1115 hours GMT. This 
French colony in northern South America was 
heard here last summer and verification of its 
broadcast made our total of all South American 
countries now verified. The transmission is in 
French and the broadcasts come from the capital 
Cayenne. The station uses an interval signal 
played on a guitar and the French National 
Anthem is played at the opening and the clos¬ 
ing of the transmission. The station identifies 
as “Ici Cayenne Radiodiffusion Francaise” when 
opening. 

PUERTO SILVA, in Angola, has been logged 
by an American listener to sign off at 2200 
hours GMT and though this is too late for 
reception in New Zealand our Western Australian 
readers may hear it. This station, Radio Club 
de Baie uses 7107 Kc and reception was from 
2030 to the close at 2200 GMT. 

ANGOLA station in Luanda has been heard in 
Europe on 11755 Kc from 0530-0615 GMT. 
The station has a news bulletin in Portuguese 
at 0600. 

BRAZIL’S Ministry of Education radio station 
is now using 9770 Kc, which replaces 17875 Kc. 
Using the call sign of PRL4 on 9770 Kc and a 
power of 7500 watts, the station operates 1000- 
1200 and 1600-0400 GMT. Another frequency, 
11940 Kc, also carries the same transmissions. 


TOP GRADE PRISM ASSEMBLIES 


TOP GRADE PRISM ASSEMBLIES. These units contain 2 high class ground 
prisms. Ideal for Cameras, View Finders, Periscopes, Binoculars etc. 17/6 
per set. 

New Philips Photo Flash Globes Type. PF. 56E 1/3 each or 12/- per I>oz. 
Tiny Tim Lighting Plants 12 Volt-300 Watt with Petrol Engine. Only 
£27/10/ as new. 

TRANSMITTER RECEIVER. TYPE CRI-43044. A unit of TBY-8 Equip¬ 
ment 28-80 Mcs. Battery operated with circuit. For complete conversion 
refer “Surplus Conversion Manual.” 

REDUCED TO £12/10/0 EACH. 

Frequency Modulated Transceiver Type 31. 20 Valve, 40-48 Mcs, 40 Channels 
24 Volt DC. Supp less Crystal, £17/10/0. 


METERS 


VALVES 


1 Mill Amp 

Paton 

35/ 

each. 

1 Mill Centre 

Zero 

35/ 

each. 

0-50 Microamp 

3in 


47/6 

0-300 Volts AC 



37/6 

0-5 mA 



27/6 

0-10 mA 



27/6 

0-5 mA Uncalibrated 

2£in 

30/ 


A.W.A. VACUUM TUBE 

Volt Meters Type 4M840 

As NEW £12/10/- each 


ASSTD. POWER SUPPLIES, 
XHITTERS, ETC. 

From £2/10/- 

Sorry NO MAIL ORDERS. 


6 VALVE ASDIC RECEIVER 

(1) 5Z4. (1) 6V6. (1) 6K8. (3) 6K7. 
240 supply etc. 

£4/15/- 


AT13C A.W.A. TRANSMITTER 

Complete, as New. £55/0/0. 


LANDING LIGHT GLOBES 

12 Volt 240 Watt 3/6 


FUSES 

5 amp. and 500 mill, amp., 6d each. 


ARTIFICIAL AERIALS 

50 Watt RF 2-20 Mcs. Calibrated. 
Housed in Grey Crackle Metal In¬ 
strument Cabinet. Size lOin x 7±in x 
9iin. 

With 190 uuf double spaced Variable 
Ceramic Condenser, Switches, Coil, 
etc. Weight with front cover, 141b. 
Instruction book. Suit ATS xmitter. 

Brand New, 27/6 ea. 


6J6 9/6 ea. 

2051 Thyratron 9/6 ea. 

VR105/30 10/ ea. 

6SL7 10/- ea. 

6J5 10/- ea. 

6AC7 5/6 ea. 

7C5 with Socket 5/6 ea. 

6L7 7/6 ea. 

6K8 - 6/- ea. 

6K7GT. 7/6 ea. 

6F7. 6/ ea. 


CV964 3” CR Tubes. 30/- ea. 

Fuse Holders (1 Hole Mounting) 

2/6 ea. 

Tag Strips, 1 Doz. Mixed 

From 4 Tag to 9 Tag, 7/6 doz. 

TV IF Formers and Can with Slug 


2/6 ea. 

FORMERS ONLY 1/- DOZ. 

1 mfd 600v Block 
Condensers 2/6 ea. 

500 mfd 12V 2/6 ea. 

Phone Plugs 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 


B/Cast Coils Aer. Osc. RF. Known 
make 5/ ea. 

7-Pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters. 0-9999 7/6 ea. 

Head Phones, low imp. 13/6 pr. 


8mfd 440 volt A.C. oil filled 7/6 ea.. 
SCR 522 Control Boxes with 3 
position Push Button Switches 
12/6 ea. 

70 Deg. Yokes New 30/- ea. 

Carbon Mic Inserts.2/ ea. 

Gramo Motors 240 Volt. Suit Tape 
Recorders, etc., 17/6 ea. 

Bowden Cables. 6ft. 5/ ea. 

Screw Type RAAF 
26 Pin Plug and Socket 7/6 per pair 
4 Pin 5/- per pair. 


CONDENSERS 

1 mfd 2,500 Volt. 2/9 ea. 


H.R.O. DIALS 

iS/-/- each 


ALL ARTICLES PLUS FREIGHT 

PARAGON HAD!© 


479 PARRAMATTA RD., LEICHHARDT 
LM9402. TOP TAVERNERS HILL 


P/i/brt TflovUinn A — Frhniru Ji — LQ&2. 
























MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


BLOCK CONDENSERS 


400V 

1 mfd. 8/6 

2 mfd. . . . . 10/6 
4 mfd. 1500V, 

45/9 


125V 

1 mfd. .. 7/4 

2 mfd. . . 8/- 

16 mfd. . . 33/5 

4 mfd. 100V, 

32/6 

SUPER BARGAIN 

Tmk. Tester. 20,000 ohms Pen 
Volt DC & AC to 1000V ohms 
to 10 meg. MA to 500ma. 

£6/13/- plus 12} %S.T. 

TV Pattern Generators 
£40 TO CLEAR £40 

(Normally sold at 4 times this 
price!) 

182.5 M/G Channel 7 
15 Valves 

R. F. Output 50 M/V at 72 or 
300 ohms 

Variable Modulation 0-90 % 
Video Output: 2 Volts peak to 
peak at 300 ohms. 


POTS CARBON 

.25m, 2/. TAB: lm. 3/. 1 meg. 3/. 

POTS CARBON WITH SWITCH 


25K . . . . 

. . 4/ 

1.2M. 

. 5/ 

.25M . . . . 

, .. 4/ 

.5M-Min. . 

. 1/ 

5M 

6/ 

5K . 

. 5/ 

1M . . . . 

. . 5/ 




SPECIALS 

Car Radio Tuners.6/ ea. 

Coin-operated Time Clocks . . . . £8 
Slug-tuned Tuning Units, Aer and Qsc. 

Circuit supplied.20/ ea. 

TV Astor, EHT. Boxes Type. Com¬ 
plete with Valves.£5 each 

TV 17in, 70 deg. Yokes (Copper Wire 
— worth this).£1 each 

SPECIALS 

TRANSFORMERS 

280/280V 75m/a.2/6 

6.3V 3A.30/ 

6 Volt Vib. Trans.15/ 

POTS CARBON DUAL WITH SWITCH 

• 1M-I.2M — 8/ 2M-2M — 10/ 

2M-20K — 8/ 


MAIL ORDERS PROMPTLY 
HANDLED. 

C.O.D. if you wish. 


HU 61 reductions! 


EQUIPMENT 



FERROCART VTVM 

1. OUTLINE OF MODEL PV-33: 

The Model PV-33 is designed to suit all elec¬ 
tronic testings by amateurs and servicemen of 
radio. TV and Hi-Fi’s or at factories for indus¬ 
trial use. 

The Model PV-33 measures such values on AC. 
DC currents, resistance. Zero-Centre. RF and 
high voltage. 

The hig! input resistance of the PV-33 makes 
the circuit free from the affection by load effect 
and assures you to get more stable and accur¬ 
ate readings on all ranges. 

REDUCED FROM £22/10/-. 

£18/10/- plus sales tax. 



Supplied complete with test leads 

BRAND NEW 
MULTIMETERS 

60/- plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 


A.C. 
Ranges 
0-10V 
0-5 0 V 
0-250V 
0-500V 
0-1000V 


D.C. 

Ranges 

0-I0V 

0-50V 

0-250V 

0-500V 

0-100V 


CURRENT 
Ranges 
O-l MA 
0-100MA 
0-500MA 


OHMS Range—0-100,000 OHMS 


OAK SWITCHES 

3 Pole 4 pos. 6/ 

2 Pole 2 Pos. 3/6 

2 Pole 1 Pos. 1/ 

2 Pole 2 Pos. with off pos. 4/ 


SPECIALS 

Insulated Alligator Clips . . . . 1/ each 
Min. Phone Plugs and Jacks . . 3/ ea. 

Reaction Conds., 100 P.F.6/ ea. 

Torch Globe Holders.6d ea. 

15A Car Radio Fuses . . . . 2/6 doz. 
GENERATOR SUPP. CONDS. 2/ ea. 


VIBRATOR SPECIAL 

12V Syn. 5 Pin Base 
6V Syn. 5 Pin Base. 

6V Non-Syn. 6 Pin Base. 

Dual-Interrupter 

32V Syn. 6 Pin Base. 

12V Non-Syn. 6 Pin Base. 
Dual-Inferrupter. 

All one price 35/. 


STROMBERG-CARLSON 

ELECTRONIC 
ORGAN KITS 

As featured in R. TV & H. 
Section “A” Tone Generator 
Kit, inc. chassis, valves, etc. 

Now available. 

£58/6/3 tax paid 

See Homecrafts for further details. 


CONDENSERS - CERAMIC 


4.7, T2, 8, 
2.2 .. .. 

27, 32, 

50, 95, 100, 1500, 

CONDENSER 

2000—2.5v TE, 6d 

- ELECTRO 

24— 150v EC, 

2/- 

500—12v 

EC, 2/- 

20—200v ET, 

2/- 

500—12v 

ET, 2/6 

16—450v EC, 

6/- 

400—12v 

EC, 2/- 

15—I5v ET, 

2/- 

250—16v 

ET, 1/- 

10—40 v ET, 

1/- 

100—2 v 

ET, 1/- 

3/- 

100—6 v 

ET, 1/- 

8—500v EC, 

50—3 v 

ET, I/- 

8—350v EC, 

2/- 

24—150v 

ET, 2/- 

2—200v ET, 1/ 

- 


CONDENSER - MICA 

8, ft, 15, 35, 100, 120, 75, 180, 200, 
300, 350, 250, 1000 . 6d ca. 


Call or Write l%OW! 290 LONSDALE ST., MELB. FB 3711. Trade Supplied. 
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TO CORRESPONDENTS 


A COMMUNICATIONS RECEIVER? 

nham ’ Vic ^ ^ rites t0 congratulate us on the present standard 


mind but there are too many things “on 
the plate” at the moment to make an 
immediate start possible. 

. , , -- 0 ____ **w*w**i ^auuaiu * ★ 

°l ^Jelevision and Hobbies” and commends, in particular, our publicising (Clayfield, Q.) writes to thank 

ot the Citizens Band.” He suggests, however, that the time is long overdue us for s . ome photographs of one of our 
tor us to present a communications receiver for home construction. TV receivers, and to enclose a newspaper 

A.: There are few things we would like more to describe in the journal than cuttin 8 concerning the Queensland 
a really good “universal” communications type receiver. Unfortunately the prob- Science Contest in which his son ex- 
lems of mechanical and electrical design far exceed units like the C.R.O’. of which baited a TV receiver he had built him- 
you are justly proud. 1 self. 

In fact, the whole concept of an all-purpose communications receiver is A.: Many thanks for the report, R.R.J. 
suspect nowadays, because the inclusion of all the facilities which the various R is most gratifying to read of contests 
classes of user require add up to an almost impossible total. This much is evident this and the interest shown in them 
m the gradual diversification of the once glamorous commercial communications by students. If we were able to help in 
receiver. some small way we are most happy to 

The trend nowadays, in amateur circles, is toward the use of a basic receiver do so - We wish y° ur son the best of 
having very little actual frequency coverage but with high stability, high or variable luck in future contests, 
selectivity, product detector, etc., sufficient if needs be for SSB working. This is ★ ★ * 

used with converters to cover the particular frequency bands required. LA. (Nashua, N.S.W.) asks if we would 

While a similar approach could be used for specific international bands it describe a two-transistor receiver with a 
is not necessarily what a person interested in general short-wave listening would speaker. He feels that it would be suit- 
want. The emphasis, here, is on coverage and bandspread, with all its tradi- a ^ e f° r personal listening, and should 
tional problams, much less on stability and a particular selectivity curve. prove popular with junior hobbyists on 

We have ideas about a basic amateur set-up but are not optimistic about a their holidays, 
universal type of communications receiver. A.: Your letter arrived too late to 

have been able to influence our holiday 

T „ /D ^ . . issues, J.A., so there is little chance of 

J.v.B. (Buronga, N.a.W.), writes to ure, L.P.S., as many commercial sets such a set appearing in the immediate 
commend us on'drawing attention to the have special circuitry actuated by the in- future. However, we have described 
Citizens’ Radio Service. He also raises teimal switch and used to prevent a similar little sets in the past and will 
a variety of other matters. bright spot from remaining on the doubtless do so again. We will certainly 

A: Thank you for your support of our screen. Some sets (including our own) bear your comments in mind, 
views in this matter. We can assure do not require such “spot swallowing” ★ ★ ★ 

you that many other readers think along circuitry due to their design, and thus I.SJ. (Noble Park, Vic.), says he has 

exactly similar lines. The signal that you would really be unaffected by the method appreciated our efforts to catch up on 
mention is probably a standard frequency of switching off. However, since little the indexes of past issues. He is interest- 
broadcast, although we have no precise effort is usually involved, where there is ed also in the subject of television field- 
information to hand. We would suggest a doubt, it is wise to “play safe” and strength meters. 

that you drop a line to our short-wave use the switch on the set. A.: It is possible to make up a fairly 

correspondent, Mr Cushen. He is likely When working on a receiver don’t for- simple field-strength meter based on a 
to have the information on hand. Set to remove the wall plug from the “crystal” detector and a transistor am- 

Regarding jamming of overseas broad- su PP!y- Relying on the set switch for plifier feeding a sensitive meter. The 

casts, we agree that this is a lamentable lsolatIon ls a dangerous procedure. application of such an instrument is 

practice but what to do about it is rR * , * * ... limite <>’. however and for general use 

r . , . C.B. (Liverpool, N.S.W.) asks if we something along the lines you suggest 

. 6 thl ? t ^ ^ o ffender is bigger have any plans regarding transistorised would be better, namely something us- 

tiban you are. Long distance reception of radio control units, as he feels that many ing a regular TV tuner and IF strip, 
television signals is not by any means readers would welcome articles exploiting We agree that it may be possible to fac- 
new and will probably become a regular this interesting field of electronics. ilitate measurement of TV aerial circuits 

thing, particularly in the summer A: We agree that radio control of if resistors were built in. However, 
months, as more transmitters are brought models using transistorised equipment is their inclusion would involve additional 
in operation. a very attractive field. Unfortunately, it joints and in certain cases could inter- 

To get such good results from such a is also a relatively new field, with its own fere with the basic characteristics of the 
hit-or-miss home-made television aerial problems of design and supply to hold aerial. Frankly the scheme does not 
would indicate an element of luck, up exploitation. We have the idea in enthuse us greatly, 
though such results would not be by 
impossible. 


any means impossible. The dimen¬ 
sions of television aerials are not critical 
to within a fraction of an inch and there 
is no special reason why a well-judged 
copy of a commercial design should not 
perform in much the same fashion as the 
original. Of course, if the gadget was 
made up of “shapes” copied from a 
variety of aerials and brought together 
in one random heap, that’s where the 
element of luck would have to feature 
so strongly. 

We note your desire to link up with 
some locally based radio club. Your 
name and address has been published in 
case someone may be able to assist in 
this connection. (J. V. Baker, 8 Churchill 
Street, Buronga, N.S.W.) 

★ ★ ★ 

L.P.S. (Herston, Qld.) asks if TV sets 
must always be switched off at the set 
rather than at the wall outlet, as many 


RADIO, TELEVISION AND HOBBIES QUERY SERVICE 


’’TO assist our readers, “Radio, Television and Hobbies” 
* Conditions governing this service are set out below:— 


conducts a technical query service. 


servicemen recommend. 

A: In general, this is a good proced- 


(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, for up to three projects. 
The amount of data available varies, but in no case can it include information additional to 
that already published in the magazine. As a rule, requests for circuits will be answered more 
speedily if they are clearly identified and not complicated by questions requiring the attention 
of technical personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for 
a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Techical Editor, “Radio, Television and Hobbies,” 
Box 2728, G.P.O., Sydney. 

(7) “Radio, Television and Hobbies” does not deal in radio components nor will we debate 
the relative merits of competitive products. Prices and specifications of merchandise must be 
obtained from our advertisers. 

C8) Technical queries are not answered by telephone. 
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MASTER ELECTRICS pty. lid. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES 
LTD. 



mm mm 

MULTIMETER 

A de-luxe model multimeter with sensitivity of 
33.000 ohms per volt DC. Mirror-scale. Milli- 
ohm ranges. Permits the measurements of 
reverse values of negative voltage and semi¬ 
conductors resistance with the use of the polar 
reversing switch provided. Accessories in¬ 
cluded with Ml00: 

1. Standard test leads. 

2. 1G probe (non-interference). 

3. High voltage probe (3000V DC, 6000V 

AC). 

ACCESSORIES AVAILABLE AT EXTRA 
COST. 

4. RF probe. 

5. Leather case. 

Ranges: DC VOLTS—0 to 0.24. 1.2,- 3, 12, 
30. 60, 120, 300. 600 (33,000 ohms per volt). 
AC VOLTS—0 to 3. 12. 30, 60, 120. 300, 600 
(15,000 ohms per volt). 

High Voltage—0 to 6000 volt AC. 0 to 3000 
volt DC. 

DC Amperes—0 to 30, 300 microamps. 3, 30 
milliamps. 0.6, 12 amps. 

AC Amps—0 to 0.6, 12 amps. 

RF Volts—0 to 12. 30. 60. plus weak volt. 
Decibels—Minus infinity to plus 58 DB in 
seven ranges. 

Ohms—0 to 1000, 10,000. 100,000, 1 meg., 

100 meg. 

Milliohms—0-2000 milliohms. 

Megohms—0-1000 meg. by using battery (not 
supplied). 

Microfarads—0 to 0.02, 0.4, 10 mfd. 

Non Interference—DC Volts 0 to 12. 30. 60. 
120 . 

Non Interference DC Amps. 

S Meter—0 to S9 over. 

Dimensions—6in by 8*/ain by 3Viin. 

Weight—3 »/ 2 lb. 

Price £30/10/, plus 12»/2% sales tax, 

£3, 16/3. 

Total Price £34/6/3 
plus freight. 




WIZARD ITM SIGNAL 
INJECTORS 

Just arrived. Shipment of Wizard Signal In¬ 
jectors, Model ITI-1. This unit is ideal for 
service of Transistor Radios, Valve Radies, 
Television Receivers, Amplifiers, Tuners, etc. 
It produces a signal which makes it suitable 
for signal tracing in AF. IF and RF circuits, 
works off four penlitc cells, has indicator light, 
measures 1 3-8 x 1 Va x 5in. and weighs only 
4oz. 

Price £1/18/6 

plus 1216% tax, or £2/3/6 including tax, 
plus postage. 



WIZARD MODEL 200H 
MULTIMETER 

Ranges: 

DC Voltage 0-5, 25, 50, 250, 500 and 2500 
volts (sensitivity 20,000 ohms per volt). 

AC Voltage 0-10, 50, 100, 500, 1000 (sensi¬ 
tivity 10,000 ohms per volt). 

DC Current 0-50 Micro-amps 2.5 ma, 250 ma. 
Resistance 0-60,000 ohms 0-6megs. 

Capacitance 10 mmfd to .001 mfd to .Imfd. 
Decibels 20 to 22. 

Weight 4oz. 

Price only £5/4/8 and 1216% sales tax. 

TOTAL £5/17/9 

plus freight 



TMK MODEL TP10 
MULTIMETER 

A good cheaply priced meter for general work. 
Ideal for the home handyman, for work on 
radio, electrical, motor cars, etc. Fits easily 
into the pocket and has a rugged meter move¬ 
ment. 

Sensitivity is 2000 ohms per volt. 
Specifications: 

DC Voltages 10, 50, 500, 1000 (2000 O.P.V.). 
AC Voltages 10, 50. 500, 1000 (2000 O.P.V.). 
DC Current, 500 micro-amps, 500 mA. 
Resistance 0-10.000 ohms, 0-1 meg. 

Capacitance 0-0005 to "0,2 mfd: 0.005 to 1 
mfd. 

Decibels: minus 20db plus 36db in two ranges. 
Output Jack for audio measurements. 
Dimensions: 3'/a x 5 x 1 9-16 inches. 

Weight 13oz. 

Battery, one only 915 Eveready. 

Price only £5/12/6 

plus 121/2% sales tax; £6/6/7. plus freight. 

* SPECIALS * 


1. EXTRA SPECIAL. Just landed, a ship¬ 
ment of imported single magnetic ear¬ 
pieces as used in all transistor radios. 
These units are complete with cord and 
plug. 8 ohm or 16 ohm available. Usual 
price 12/6. Our price 5/9 each. 

Special price for quantities. 

2. SINGLE CRYSTAL EARPIECES. High 
impedance, ideal for crystal sets, etc., 
with cord and plug. Price only 11/6 ea. 

3. SILICON DIODES. Ideal for voltage 
doublers in TV sets, etc. Also can be 
used as a replacement rectifier in AC and 
battery portables. Will operate on any 
current up to 400ma. Price 11/6 each. 




WIZARD METERS 

Just landed Panel Meters, all types. 2.5 per 
cent accurate. Two models available as 
follows: 

MR 4P Rectangular Plastic Case, overall size 
4Vi x 4 Vi inches. 

MO 65 Round Black Baketite Case, 3V4 inches 
overall diameter. 

Price:? as follows: 


Type 

MR4P 


M065 


50 Micro Amp 

£5 

10 

0 

£4 

13 

0 

100 Micro Amp 

£4 

10 

0 

£4 

1 

0 

500 Micro Amp 

£3 

15 

0 

£3 

0 

0 

1 Milliamp 

£3 

10 

0 

£2 

2 

0 

5 Amps 

£3 

15 

0 . 

£2 

2 

0 

0-1 Amp DC 


— 


£2 

2 

0 

0-5 Amp DC 

£3 

15 

0 

£2 

2 

0 

15 Amp 

£3 

10 

0 

£2 

2 

0 

30-0-30 Amps 

£3 

15 

0 

£2 

5 

0 

20 volts DC 

£3 

10 

0 

£2 

2 

0 

100 volts DC 

£3 

10 

0 

£2 

2 

0 

300 volts DC 

£3 

10 

0 


— 


20 volts AC 

£3 

10 

0 


— 


50 volts AC 

£3 

10 

0 


— 


100 volts AC 

£3 

10 

0 


— 


300 volts AC 

£3 

10 

0 

£2 

2 

0 

5 Amps AC 


— 


£2 

2 

0 

Note: All AC Voltmeters arc 

: of 

rectifier 

type. 


All prices plus 1216% sales tax. Special prices 
for quantity on application. 


* SPECIALS * 


4 GERMANIUM DIODES. English make, 
brand new and perfect. Ideal for use in 
crystal sets, transistor portables, etc. Only 
3/6 each. 

5. SMALL TWO-GANG CONDENSERS, 
12 PF to 450 PF capacity. Price only 
10/ each. 

6. MINIATURE TWO-GANG, with vernier 
drive. Worth 35/. Our price 18/6 each. 

7. TV TUNERS. Brand new, turret type. 
Well-known make: guaranteed. Worth 
£19/19/. Our price £8/15/. 

8. 6N7G VALVES. Brand new and boxed. 
This makes an ideal class B output tube 
giving 10 watts. Price only 9/6 each. 
IMPORTED CRYSTAL SETS, midget 
type, with indoor aerial and earth wires 
and crystal earpiece. A bargain, 25/ ea. 

10. JOB SPEAKER WINDINGS. A large 
variety is available. Let us know core 
sizes and impedance when ordering. Price 
only 2/ each. 

BARGAIN. — FOUR-SPEED RECORD 
PLAYER consisting of English motor and 
turntable and pick-up arm with crystal 
cartridge and two sapphire styli. Price is 
only £5/19/6. 

STEREO RECORD CHANGERS. Well 
known make. Modem design, complete 
ready to install. Price only £11/19/6. 


9. 


11 . 


12 . 


SPECIAL NOTICE 

All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must be in¬ 
cluded with order. 


547 ELIZABETH STREET, MELBOURNE Phone FY0271 

_ KK4.VCHES THROUGHOUT VICTORIA AND RIVE RINA. 
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AUDIO GENERATOR 

(Continued from page 69) 

the shaft. If this produces slight errors 
at the high end of the bands, the trim¬ 
mer may be adjusted to correct matters. 

Probably the easiest way of checking 
the generator frequency is with an os¬ 
cilloscope, using Lissajous Figures. With 
the generator output fed to one ampli¬ 
fier and set of plates, a reference fre¬ 
quency is fed to the other set of plates. 
Stationary patterns such as circles, 
“figure-eights” and multi-lobed figures 
will then appear if the signals have a 
simple frequency relationship. 

If you intend using a ready-made 
scale, you will only need to check the 
calibration over one band—the lowest is 
possibly the easiest. Then the other 
bands will be sufficiently accurate for 
most purposes, as the frequency multi¬ 
pliers are low tolerance high-stability 
resistors. 

If it is intended to produce an individ¬ 
ually-calibrated scale, however, it will 
obviously be necessary to calibrate each 
scale in turn. 

As a reference for frequency com¬ 
parisons, one can use a variety of 
sources. The 50 cycle mains may be 
used to check the lowest range at a few 
points, and may also be used for the 
lower end of the next band. A tuning- 
fork frequency standard (such as that 
described in the October, 1961, issue) 
may prove of benefit for the middle 
bands if these are required to be check¬ 
ed, or an existing generator may be 
pressed into service. 

For the highest band, the calibration 
may be checked by comparison with an 
RF signal generator. Lissajous Figures 
mav again be used, or a germanium 
diode and audio amplifier hooked up to 
indicate zero beat audibly. 

After calibrating the generator, turn 
the output control to the lowest band 
(not earthed output, but lowest) and set 
the fine control for about 5 millivolts. 
Then observe the output of the genera¬ 
tor on a CRO and adjust the heater 
potentiometer until no hum is in evi¬ 
dence in the output. The heaters are 
now balanced with respect to earth and 
the generator is complete. 


VACUUM TECHNIQUES 

(Continued from page 11) 

up to a molecular mass of 150 can be 
resolved by the spectrometer. 

The ion detector is a 10-stage electron 
multiplier, which amplifies ion current by 
a factor of about 10 7 . (The electron 
multiplier makes use of a property of 
certain materials which emit several elec¬ 
trons when one electron or ion hits the 
surfaced By combining a number of 
such surfaces, a single ion striking the 
first stage sets off a chain reaction pro¬ 
ducing an output of millions of electrons 
from the last stage.) 

The keys to the spectrometer’s sensi¬ 
tivity and resolution are the precision 
with which it is constructed and aligned, 
and the large amplification of the ion 
current by the electron multiplier. The 
electron multiplier can detect individual 
ions, and measurements at extremely 
high vacuum may involve counting indi¬ 
vidual ion pulses over a period of many 
minutes. 

Calibration of the mass spectrometer 
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at known pressures can be extended to 
very low pressures because of the oc¬ 
currence of known concentrations of iso¬ 
topes in some gases. For example, CO 
has an isotope, C 13 0 18 , which occurs in 
a concentration of about 2 x IQ— 6 . If 
there is a total pressure of, say, 10— 10 
mm Hg of CO, then the partial pres¬ 
sure of the isotope C 13 0 18 is 2 x 10— 16 
mm Hg. The ion current measured for 
mass 31, corresponding to C 13 0 18 , then 
is a calibration point for the pressure 
2 x 10- 15 mm Hg. 

Since the spectrometer can measure 
pressure corresponding to about one 
molecule per cubic centimetre, it may 
be regarded as closely approaching the 
ultimate in vacuum gauges. The ability 
to conduct repeatable experiments under 
so nearly perfect a vacuum may well 
lead to new discoveries in the wide 
range of phenonema which can be 
studied only under vacuum. 

TECHNICAL REVIEW 

Z (Continued from page 23) J 

consists of a parallel array of cords 
which are formed by twisting together 
two or three heavy denier yarns. An 
important factor in manufacture is the 
number of turns per inch which are in¬ 
serted as the cord is formed. 

An instrument called the Twist Meter 
has been built to measure this factor. 
It has been made in the form of an ac¬ 
cessory to the MANRA Strainometer, 
using the associated cord drive. 

The cord is driven at a constant speed 
and successive pulses are used to trig¬ 
ger an electronic timing circuit. The 
output indicates the amount of twist per 
inch corresponding to the reciprocal of 
the number of component yarns. 

The use of new analytical methods 
is being continually extended. One ex¬ 
ample now receiving attention is the 
use of gas chromatography. This method 
has been of particular value in studies of 
the photochemical tendering of nylon. 

Infra-red methods are widely used, 
and a technique for identifying oils and 
fats on cotton, in the presence of cotton 
wax, has been worked out. 

An experimental beta particle gauge 
for measuring yarn irregularity also is 
being tried out. This device has a re¬ 
sponse which is strictly proportional to 
mass and it is uninfluenced by the dielec¬ 
tric constant of yarn. Its drawback at 
the moment is that the testing speed is 
slow. 


R. TV & H. BINDERS 

R EADERS who like to file their 
copies of Radio, Television and 
Hobbies are reminded that we have 
available stout cardboard binders, suit¬ 
ably embossed, and designed to hold 12 
issues of the magazine. 

These may be obtained from our main 
office, 235 Jones Street, 3rd Floor, or 
from our branch office 26-28 Hunter 
Street, Sydney. The price is 17/6 each. 

Country and interstate readers may 
obtain their copy by post from either of 
the above addresses, by adding an addi¬ 
tional amount of 2/6 to cover postage, 
etc. 
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TELEVISION & ELECTRONIC TECHNICIANS’ 
INSTITUTE OF AUSTRALIA— 

The Victorian Division: meets for 
technical lectures at 8.00 p.m. on 
second Wednesday of each month, 
Room 515, 5th Floor, Federation 
House, 342 Flinders Street, Mel¬ 
bourne — all interested, technicians 
are welcome — just telephone 61 
2011 Ext. 14 and register to attend. 
A New South Wales Division was 
recently formed in Sydney — writ¬ 
ten enquiries to Federal Secretary 
T.E.T.I.A., 9th Floor, 342 Flinders 
Street, Melbourne, C.I. 


The RADIOMASTER 

RADIOGRAM 
CHASSIS... 

A great performer on 
Radio and Records 

STEREO MODEL S77 gives glori- 
ous three-dimensional sound that 
comes from everywhere in the room. 
Features include dual treble, bass and 
volume controls, also balance con¬ 
trol. Broadcast and short-wave radio. 
Seven valves. Single chassis. Two 
speakers. 

price £ 38 / 10 /- 

STEREO MODEL S77A. Five-vaive 
amplifier. Only.£29/10/- 

STEREO MODEL S66. Six-valve 
radiogram chassis.£31/10/- 

STEREO MODEL S66A. Four-valve, 
8 watt amplifier. Colossal perform¬ 
ance. Only.£19/19/- 

A1I Prices include Speakers 
Freight extra. 


RADIOGRAM—TV 
& STEREO GADINETS 

Twenty popular designs arc available, includ¬ 
ing combination Radio-TV-gram. All colours, 
first-class finish. 

New models for stereo include built-in speaker 
enclosures and two and three unit sets. Wc 
will make your stereo furniture to order. 
Quotations given. TV cabinets can be sup¬ 
plied complete with brackets and straps lor 
picture tube mounting. 

ALL TYPES OF FOUR-SPEED AND 
STEREO RADIOGRAM UNITS 

PICTURE TUBES NEW 23 in £25 

TV ANTENNAS, 30 models, from <£2 
WRITE FOR CATALOGUE 

H.D. RADIO PRODUCTS 

10B-105 Catherine Street, 
Leichhardt, SYDNEY. 
Telephone LM5580 

tAd 


























ELECTRO DYNAMICS X 

52 BURWOOD ROAD, BURWOOD 
VICTORIA. TEL. 28-0321 


BOATOiWNERS 


‘ELECTRODYNE 


IO DIRECTION FINDER 


DEPTH INDICATOR 


Circuit: 

Freq: 


Batteries: 

Weight: 

Price: 


Ideal for cabin cruisers, etc. 

8 Transistor, 2 Diode Superhet. 
190-410 Kc Beacon Band. 
535-1605 Kc Broadcast Band. 
1.6-4.8 Me Marine Band. 

4 Eveready “950” 

91b. 

£39/10/3 plus tax. 



Excellently adapted for “Fish Finding.'* 
Circuit: 6 Transistor Pulsed Hartley 
Oscillator and amplifiers. 

Range: Max. depth 240ft. 

Batteries: 9v from 6 Eveready “950“ 
Weight: 91b. 

Price: £42/7/6 plus tax. 



A Secret 


KNOWLEDGE THAT HAS 
ENDURED WITH THE PYRAMIDS 


W HENCE came the knowledge that built the Pyramids and the mighty 
Temples of the Pharaohs? Civilization began in the Nile Valley centuries 
ago. Where did its first builders acquire their astounding wisdom that started 
man on his upward climb? Beginning with naught they overcame nature’s forces and 
gave the world its first sciences and arts. Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite inspiration? From 
what concealed source came the wisdom that produced such characters as Amenhotep 
IV, Leonardo da Vinci* Isaac Newton and a host of others? 

Today it is known that they discovered and learned to interpret certain Secret Methods 
for the development of their inner power of mind. They learned to command the 
inner forces within their own beings and to master life. This secret art of living has 
been preserved and handed down throughout the ages. Today it is extended to those 
who dare to use its profound principles to meet and solve the problems of life in 
these complex times. 


Method For 

THE 
MASTERY 
OF LIFE 


This Sealed Book-FREE 

Has life brought you that personal satisfaction, the sense of achievement and happi¬ 
ness that you desire? If not, it is your duty to yourself to learn about this rational 
method of applying natural laws for the mastery of life. To the thoughtful person 
it is obvious that everyone cannot be entrusted with an intimate knowledge of the 
mysteries of life, for everyone is not capable of properly using it. But if you are one 
of those possessed of a true desire to forge ahead and wish to make use of tne subtle 
influences of life, the Rosicrucians (not a religious organization) will send you A 
Sealed Book of explanation without obligation. This Sealed Book tells how you, in 
the privacy of your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or strange ^practices, 
but a rational application of the basic laws of life. For your complimentary copy 
address your request to: Scribe A.E.B. 


Woe Rosicrucians 

(amorc) 

BOX 3988, G.P.O., SYDNEY, AUSTRALIA 


i 1 ri 


Radio, Television & Hobbies, February, 1962 


















SINGLE SIDEBAND 

(Continued from Page 63) 

it can produce severe distortion with SSB 
and result in the transmission of that 
“unintelligible garbage” we spoke of 
earlier. 

While at first glance it may appear 
that these stringent requirements with 
regard to linearity would present some 
problems with the construction of an 
SSB transmitter, in reality this is not so. 

This concludes our first article on 
SSB. Next month we hope to describe the 
construction of a phasing type trans¬ 
mitter which is both reasonably easy to 
build and efficient in operation. The 
particular transmitter has been in opera¬ 
tion for at least five months and has 
proven itself under the most arduous of 
conditions. “Five and nine” reports are 
consistently received from overseas 
stations and many have commented on 
its “clean” signal. 


| LIFT RESEARCH | 

(Continued from Page 14) \ 

siiiiiiilliiiiiiiiiiiiii ^ tuimmiiHimimr 

phenomenon which we have all exper¬ 
ienced at times in fast accelerating or 
retarding lifts. 

The explanation of this is best de¬ 
scribed in the words of Mr R. S. Phil¬ 
lips from his book, “Electric Lifts.” 

In discussing the effects of rapid accel¬ 
eration and retardation on the human 
body, he says that “physical discomfort 
is caused by the movement of the in¬ 
ternal organs and the accompanying 
pressure of these organs against other 
parts of the body. During acceleration 
downwards and retardation upwards, the 
muscles of the viscera are partly reliev¬ 
ed of their load and the resulting re¬ 
action of these muscles tends to lift 
the visceral mass (stomach, liver and 
intestines) against the pleura (the mem¬ 
brane lining the chest cavity) which has 
not the resisting power of the bony pel¬ 
vis and thus the stress is transmitted up¬ 
wards to the heart and lung. 

“For this reason a sudden accelera¬ 
tion down or a sudden retardation up 
causes more discomfort than the reverse. 

“A sudden increase in acceleration up 
or retardation down will affect the 
ankles of a stout person or the back of 
a thin person. These affects are worse 
the more abrupt the change in velocity 
physical and mental preparedness 
will minimise the effects ... a lift car 
can be brought to rest much quicker 
than it can be accelerated without caus¬ 
ing serious discomfort. 


ACCELERATION RATE 

“To avoid discomfort the rate of 
change of acceleration or retardation 
must be constant . . . During the acceler¬ 
ating period the acceleration and its ap¬ 
plied force must gradually increase up 
to half the maximum speed. 

“The acceleration and its applied 
force must then decrease at a constant 
rate from this point until maximum 
velocity is reached when the accelera¬ 
tion becomes zero. The retardation 
period is similar but reversed. 

“This theoretical form of acceleration 
and retardation is rarely achieved in 

^However, the modem automatic lift 
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ACROSS 

1. A measure 
of relative 
voltage. 

8. Wear away. 

9. The unit of 
power. 

10. Money 
sent. 

14. Season. 

15. Recording 
gimmick 
(two 
words). 

19. Winged. 

20. American 
gambling 
game. 

21. Bird. 

22. Negative. 

23. Through. 

24. Animal. 

25. Moon’s 
point. 

27. Every one 
separately 
taken. 

29. Letters 
found at 
the foot of 
a page. 

30. And (Fr.). 

31. Vessel. 

32. Sure. 

34. Weight. 

35. Girl’s 
name. 

37. Toy. 


39. Flash- 
overs. 

40. Bird 
sounds. 

41. The pas¬ 
sage of 
radiant 
energy 
through a 
space. 

DOWN 

1. The pro¬ 
perty of a 
material 
which al¬ 
lows pas¬ 
sage 

through it 
of magnetic 
flux. 

2. Mineral. 


3. Name. 

4. He selects 
articles. 

5. Gain as 
profit. 

6. Girl’s 
name. 

7. A lessen- 

. ing of in¬ 
tensity or 
power. 

9. Direction. 

11. Sweet. 

12. Never 
(poet.). 

13. A discord 
of sounds. 

16. Hit. 


17. Headgear. 

18. Famous 
for his 
electrical 
discoveries. 

21. Short for 
an electri¬ 
cal unit. 

26. Puncture. 

28. One of the 
Aegean 
Islands. 

32. Remedy, 

33. Tool. 

36. Exclama¬ 
tion. 

38. Bird. 


is adjusted to reduce the effects of ac¬ 
celeration and retardation to a marked 
degree whilst a good lift attendant can 
quickly adjust the speeds by his manual 
control so that little discomfort is suf¬ 
fered by his passengers. 

From what has been written so far it 
can be seen that there is a great deal 
to be done by the lift designer before a 
lift is installed in a modern building. 
Those of us who use the lifts little 
realise the extent to which human 
psychology can influence the selection of 
the lifts in which we ride. 

Next month we will consider some 
of the many wonderful features of the 
modem fully automatic lift system. 


MEN & WOMEN 

Make up to £50 a week for a few hours 
light work in your home. Full or part- 
time. All suburbs and country. Write now 

DEPflllO, BOX 5070, O.P.O., SYDNEY 

Please send 5d stamp for reply. 


7962 


hast nt an th *s 
solution 



Printed and published by Sungravure Pty. Ltd. at 
the registered office: 21-29 Morlcy Avenue, 
Rosebery. N.S.W, 

VUL 
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WANTED TO BUY, SELL OR EXCHANGE 


Advertisements may be inserted in these columns at a cost of 3/6 per line, each, line contain¬ 
ing approximately five words. To ensure publication, copy and cash must reach the office by the 
first of the month preceding date of issue. The envelope should be addressed, “Advertising De¬ 
partment, Radio, Television and Hobbies,” Box 2728, G.P.O., Sydney, 


pOSTMASTER-GENERAL’S DEPARTMENT, 
* Stores and Contracts Branch, 

64 Harbour Street, 

SYDNEY. 

Telephone: 61-6789. 

Tenders, closing 3.00 p.m., Friday, 16th February, 
1962, are invited for the purchase and removal 
of:— 

S.3647—1—Radio Transmitter—Type U.S.N. 

A.T. 14A.. Range 2-20 Megacycles. 
1—Radio Transmitter—Type R.C.A. 

E.T.4336H—Range 2-20 Megacycles. 
250-350 watts. 

This equipment may be inspected at P.M.G. ! 
Shed 238, Canal Rd., St. Peters. Tender forms 
available at Shed 238 and above address. 


W ANTED: Cheap Tape Deck. Mains or battery 
J. Hartley, 27 Russell Street, Vaucluse, N.S.W, 
FU1110 after 6.30 p.m. 


R ADIO, TV: Friendly hobby class, no exams. 

Thurs., 7 p.m. Public School, Wellington St.- 
Bondi. Details MX1694. 


R EPAIRS to Radio Transmitters; construction, 
wiring and testing, TV alignment, Eccleston 
Electronics, 146a Cotham Road, Kew, Vic. 
VVY3777. 


T ested radio valves: iS2, 6N3, 6SL8 
5/ ea. or 6 for 24/. 6BU8. 6DX8, 6CM5 
6CG7, 6U8, 6CW7, 7/ ea. 6BQ7, 6CQ8, 6BM8, 
8/ ea. 6BQ6. 9/. New in Carton: 6AL5, 8/6 ea. 
6BM8, 6N8, 6AN7, 1S2. 6M5. 6BL8, 6V4. 12/6 
ca. EL3, CK1, EBC3, ABC1, CL4. 20/ ea. JS, 
6K6, 6ZG7, 45, 81. 50, 56, 12/6 ea. 25Z6, 

25L6, 7C7, 7W7, 12SK7, 12SA7, 15/ ea. Fac¬ 

tory seconds. Pic. Tubes 21in 110 deg. £14/10/ 
New IF strips for TV, well-known make, pre- 
aligned incl. 3 valves. £6/10/. Oak synchr. 
Vibr.. V5211, 6V, 15/. Rola 3in Loudsp. 25/ ea. 
Money Orders or Postal Notes only plus 1/6 
postage and packing. J. Meyer, 209 Lakemba St. 
Lakemba, N.S.W. 


•"TRANSISTOR Radio Repairs. All makes of 
A Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set, less 
leather case, by regd. post from anywhere in Aust 
2-day service, “toughies” take a little longer. We 
also repair Jap. Gramo. motors to keep correct 
speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831. 


CELL: All Back Issues R., TV and H. in stock 
^ at all times, 1939-55 copies, 1/ each; 56-58, 1/6 
ca.; 1959 on, 2/6. Post incl. Phone, write or call. 
T. Weir, 56 O’Connor St., Haberfield, Sydney. 
UA2569. Wanted to buy copies. 



BUILD THIS 250 POWER 


ASTRONOMICAL 

TELESCOPE 


No previous knowledge 
necessary. Complete in¬ 
structions and diagrams 
supplied. All assistance 
fliven — mirrors tested 
free of charge. 

Total cost with one eye 
roe , _ Piece should be approx. 

Yet r *flector will out-perform com- 
mod 1 s costing several hundred pounds 
£8rs/ ke nnc ^ mirr or grinding kit* 
2-fih ■' 0 i«c St wi 8 c« pa L d ,n Aus - This includes 
nit-h B '* s 5, discs - abrasives, polishing powder. 

and the instructions for the 

the 1 erat*er^ e o? C th^ Wl,h '* v ? u wl " Mo 

and VJfilvV *»nH I, S on Ie , e J ts ru00ed ranses 
fines V *t V^ S paper* a f mMe U away!* read the haad - 

AMATEUR ASTRONOMERS 
SUPPLY CO., 

3 Botanic Rd., 

Mosman. 


Box 48, P.O., 
Mosman. 


jDOSITION VACANT. Radio operator wanted 
* 196 2 to take charge of operations and main¬ 

tenance. Work in conjunction with Flying Medical 
Service. Must be interested in missionary aspect of 
Church work Enquiries to The Organising Mis- 
? ush Church Aid Society, B.C.A. House, 
135 Bathurst Street, Sydney (Telephone: 26-3164 


CELL: Shortwave receiver, 2-8 megs, 2-band, 6 
valve, tuned RF stage, speaker, phones, steel 
case, custom built, not disposals. Best offer 12 
Booyong Avenue, Caringbah. 


li/rODEL Engineers Precision Bench Drill, Blue 

Sydney. ,n Catologuef S 6/lf* B °" 0n ’ 72 Klw “*** 


B 1 . 4 ?/^;" 85IF - £9- ARR2X MF 

in rack uhh c ° nlrol u P il and all cables 

£10. H 12 dynanstor * suitable car radio, 

f« Chan l L ’ 1 . F M /VHF transceivers—40-48 Mcs 
on . e ,l or Y chicle ir, stallation, with PU One nack- 
set (dry battery) both with 20 valves (miniature) 
and waterproof cases. As new, £30 the pair. 

prSes Ve (EHT TV r?vJX’ V T VM complete with all 
new C £3(X HT * ’ VaIve ’ AC and DC) ’ as 

m5«’i2S h * TV chassi . s complete w J th valves, tuner 
Sfd vaWes 0 ' £35? inPUt * SUitable DXTV * Frame 
Hunt, 20 Marrickville Avenue, 
Marrickville, N.S.W. 

Phone 55-5470. 


gELL: Two BC4U-B Walkie Talkie units, partly 
crysta? s nvcr ^n IS 3828 M /cs > complete with 
Clarence St, Sydneyf 3 "' Rcply Mr < ^ rro "’ 142 


HTandwtek Ma N.s r w laSh8UnS ’ 45A 4 ' 7 Sully St ” 


B UY: Tiny Tim three valve mantel radio with 
or without cabinet as described in Sept., 1939, 
“R., TV and H.” in any condition. Back issue 
of “R., TV and H,” April. Sept., 1939, Jan., 
Feb.. May. Sept., 1940, Aug., 1941. Mar., June, 
1942, Jan.. July, Aug., 1943, Jan, 1953, Dec., 1954, 
April. Nov., 1956, Feb., 1957, in good condition. 
Single Gang Condensers. A. Rose, 5 Thomas St., 
Ashfield. 


GET YOUR 

AMATEUR 

LICENCE 

The N.S.W. division of the Wire¬ 
less Institute of Australia will provide 
a course of oral lectures for beginners 
to prepare students for the Amateur 
Certificate of Proficiency examina¬ 
tions to be conducted by the P.M.G. 
Radio Branch in October, 1962. 

This course, which covers both 
theory and regulations, will begin on 
Wednesday, February 14, and con¬ 
tinue on Monday and Wednesday 
nights from 7 o’clock to 9 o’clock. 
Excellent roneo notes are available. 

Lectures will be held at the W.I.A. 
clubrooms at 14 Atchison Street, 
Crow’s Nest. Course fee: 12 guineas. 

Intending students should contact 
the class supervisor on the opening 
night—or write to 14 Atchison Street, 
addressing their letter to “Correspon¬ 
dence Course.” 


GOLD PLATED 
QUARTZCRYSTAL 
UNITS 

FUNDAMENTAL AND OVERTONE 
CRYSTALS FOR ALL PURPOSES 


We invite you to discuss your 
particular requirements with our 
technical staff. 


Prices on application 

STANDARD 

FREQUENCY CRYSTALS 

Pty. Ltd. 

1409 Burke Road, East Kew, E.5, 
WL5842 

P.O. Box 37, Nunawading, Vic. 


Radio, Television & Hobbies, February, 1962 
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4 BAND 813 FINAL 

Shielded unit contains Frequency 
multiplying and drive circuits from 
3.5 Mc/s to 80, 40, 20, 15 metres. 
Complete tank assembly with P.I. 
output. Requires V.F.O. and power 
supplies to make complete trans¬ 
mitter. Only— 

£12/10/- each 


THOMPSON FUEL 
BOOSTER PUMP 



With 12 or 24 v. D.C. motor-type 
7041. Will pump water whilst sub¬ 
merged at 2 gals, per min. 

£5/15/- 

Post.: N.S.W. 9/6, Interstate 12/. 


CHOKES 

7.5H 60 M/A 

9/6 each 

Post.: N.S.W. 5/. In'ers • 


Tripods ( Instrument) 

Height 40in. Adaptable for cam¬ 
eras, dumpies, medium size tele¬ 
scopes, etc. 

Slightly used, 12/6 each. 

New, 25/ each. 

Post.: N.S.W. 5/, Interstate 8/6. 


128 SETS 

2-4Vi Mc/s. portable chassis only, 
without valves. 

£5 

Complete with valves, etc. £12/10/ 


SPRING MOUNTED 
WHIP AERIAL 

9ft in 10 sections. 


With base.50/- 

Without base.35/- 


Post.: N.S.W. 4/6, Interstate 5/. 

American Headphone 
and Microphone Set 

Lightweight. Ideal for aircraft or 
for wearing under Crash Helmets, 
with adjustable headbands. 

45/- per set 

A.W. A V.T.VM. 
TYPE 4M8400 

0—1.5—5—15—50—150V 
A.C.—D.C.—R.F. 

TESTED.£17/10/ 

UNTESTED .£12/10/ 


PARABOLIC MIRRORS 

3ft Diameter. 

Ideal Solar Heating, Ornamental 
Uses, etc 

£7/10/- each 



Plessey Fuel Pump, 12 or 24 volt 
D.C. motor, pumps 2 gals per 
minute. Type FP3 

£4/15/- 

Post.: N.S.W. 7/, Interstate 9/6. 


522 TRANSCEIVERS 

Complete with all valves, £6/10/ 
Receiver only, complete, £2/15/ 
Transmitter only, comp., £2/17/6 
3/- Cartage to Rail. Freight pay¬ 
able at nearest attended Rly. Stn. 


TRANSFORMERS 

240v input, 110 A.C. output at 
5 amps. Also llOv D.C. at Va amp 

£5 f.o.r 

12 VOLT 400mA 
SOLENOIDS 

Suit camera trigger, etc. 

7/6. Post ]/- 



TELESCOPIC SIGHT 

Ideal Rifle or Dumpy 
Level Sight. 

47/6 

Post.: N.S.W. 3/, Interstate 4/. 


BINOCULARS 


PRISMATIC Coated Lenses. 
Brand new. Complete with case. 


8 x 30 .. 
7 x 50 .. 
10 x 50 .. 
12 x 50 .. 
20 x 65 

Post.: N.S.W. 


.. £9 15 0 

.. £13 15 0 

.. £13 19 6 

.. £14 5 0 

.. £27 10 0 

Interstate 12/. 


HIGH VOLTAGE 
POWER SUPPLY 

240 or 1 lOv input contains mercury 
vapour rectifiers filtering, etc. 1850 
volt output at 275 M/A. Ideal for 
transmitters. 

£17/10/- each 


PRISMATIC 

MONOCULAR 

8 x 30. Ideal for Races, Football 
or General Viewing. This is the 
Monocular that is used as a tele¬ 
photo camera lens. 

With Leather rr / in //z 

Carrying Case. £->/ 1 

Post.: N.S.W. 4/6, Interstate 6/. 


SPECIAL ARMY RELEASE 

TELESCOPES 

General and Marine 

Use 


REFLECTOR GUNSIGHT 

Contains these Lenses: 

1 Lens lin. Focus. lViin. diam. 
1 Lens 1 11/16in. Focus. VAin 

diam. 

1 Air-spaced Lens. lV4in. diam. 
t Filter Lens, 1 Graticule. 
I Lampholder. 

18/6 ea. 

Post.: N.S.W. 3/, Interstate 4/. 

~ POWER SUPPLY 

240v. INPUT 

550 V.D.C. Output at 300 M/A. 
—300 V.D.C. Bias at 150 M/A. 
Complete with filtering, etc. 

£15 


ALL LENSES. 

“ASTRONOMICAL” QUALITY, 
4 x 40 Genuine HANDLEY. 
Cost £30. Our price, £3/5/ 
8 x 40 GENUINE WATSON. 

Cost £55. Our price, £5/15/ 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost 
£45. Ourp rice, £4/18/6 

Freight Payable at nearest attended 
Railway Station. 


FERROCART 

12V SYNCHRONOUS 
VIBRATORS 
100 Cycle. 

10/- ea. 

Post. 1/3. 



HEADPHONES 

Low impedance, 12/6 pair. 
High impedance, 19/6 pair. 
Post.: N.S.W. 2/6, Interstate 3/. 


3BZ RECEIVER 

180 Kc/s 30 Mc/s, continuous 
coverage, 6v model or 240v model, 
complete and tested. 

£32/10/- f.o.r. 


522 GENEMOTORS 

14v. 300v, 150v, 28v. 

18/- 

3/- Cartage to Rail. Freight pay¬ 
able at nearest attended Rly. Stn. 


EARPIECES 

High impedance crystal, suit trans- 
sistor radios, crystal sets, etc. 
Only 7/11 each. 

Post. 9d. 


Parallel Rules 18in 

New, 12/6 each. 

Post.: N.S.W. 2/6, Interstate 3/. 


CIRCULAR SLIDE RULES 

3V£u*n. diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. 

12/6 ea. Pos '-’ I/ - 


hand microphone 

New, with Press-lo-Tulli Switch. 



TELEPHONES 

Sound Powered. Can be used as 
Microphone or Receiver. New. 
With 50ft cable. As illustrated. 

38/6 pair 

Post.: N.S.W. 2/6, Interstate 4/. 


Telephone Magnetos 12/6 
Magneto Bells . . . . 10/ 

Post.: N.S.W. 3/, Interstate 4/. 


CRYSTALS 



ET243 walkie-talkie type. Fre¬ 
quencies between 4 and 6 Mc/s. 

10/- each 

Set of 2 with coils, 25/. Post. 1/. 


OPEN-END & RING 
SPANNERS 

Top quality Zircalloy, new. Set of 
four 7/16th to 5/8in S.A.E. 22/6 
per set. 

Post.: N.S.W. 2/6, Interstate 3/. 


RING SPANNERS 

Top quality Zircalloy and Sid- 
chrome. New set of six, 3/8in. to 
lin. S.A.E. 

55/- per set 

Post.: N.S.W. 7/6, Interstate 9/6. 


SPECI VL QUALITY TOOL OFFER 

1 Set 6 SAE Set Spanners, sizes 14in to lin; 1 Set 6 Whit. Set Span¬ 
ners, l/8in to 9/16in; 1 Ring Spanner, 3/8 x 7/16in; 1 Open End Ring 
Spanner, 11/ 16in x 13/ 16in; 1 Tube Spanner, 14mm x 18mm; 1 6in 
Shifting Spanner; 3 BALL PEIN Hammers, 8oz, 16oz, 24oz; 1 12in 
Screwdriver; 1 pair 6in PLIERS; 1 15ft TOW ROPE with spliced loop 
and steel hook; 1 METAL TOOL BOX, 19in x 8in x 7in. 

THE LOT FOH £6/15/6 

3/ Cartage to Rail. 

Freight payable at nearest attended Railway Station. 



10 x 40 with Tripod, 

£7/19/6 

60 Magnification with .. 
60 mm. coated objective 
lens, with Tripod. 

£17/10/- 

As illustrated. 

Post.; N.S.W. 9/6, Int. 12/ 


P8 

COMPASS 

Liquid filled, as new. 
Ex-R.A.A.F. Ideal for 
small boats, etc. 

£3/19/6 ea. 

Post: N.S.W. V, Ini 9/e 


DEITCH BROS 

70 OXFORD STREET, SYDNEY 


Between Crown an» 
Riley Streets, City. 
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Here's 


chance to 


EARN BIG MONEY 





rrrffflTlSEEB 

IIiBII |I ii NOW 



TV SS GROWING DAILY 

TV, the most fascinating science ever 
to come to this country offers ambitious 
men and lads the biggest opportunity 
ever. With the immediate expansion 
of TV to country areas, now is the 
time to train for a career in Australia’s 
fastest-growing industry. Trained 
technicians are in great demand and 
the Australian Radio and Television 
College can give you that training 
knowledge that will lead you to a good 
job with good pay in your own success¬ 
ful business, etc. 

A.R.T.C, CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

We enter our 26th year of training 
ambitious men for bigger incomes and 
greater security. 

Thousands of ambitious Australians 
have realised the benefits offered by 
A.R.T.C. training and are now making 
big money in radio. You can become 
one of the successful men only by 
training, for it is the trained man who 
can get and hold the big radio and tele¬ 
vision jobs. For a few pence per day 
you can study radio the A.R.T.C. way 
use your spare time to fit yourself for 
a successful future in radio-television 


ASK YOURSELF THESE 3 QUESTIONS 

7. Am I in a dead-end job? 

2. Can I use my spare time to get 
ahead? 

3. Am I capable of earning more 
money? 


[f the answer is yes there is room 
for you in radio-television. Does 
your job really offer security — 
worthwhile prospects? If not now 
is the time to do something about 
it. Send the coupon below for the 
free booklet, <( Careers in Radio 
and Television ” which shows you 
just how A.R.T.C. training can 
help you to a bright future with 
good prospects. 

Remember, there Is big money ahead for the 
man who equips himself today for a future 
in radio-television. Scores of opportunities 
are open to the trained man, and only to the 
trained man. 

With A.R.T.C. you can obtain the training 
vou need at the benches and lecture halls of 



Australian Radio and television College 
or in your own home by correspondence . . 
you can be taught every important aspect of 
radio, television, details of every new appli¬ 
cation of the fundamental principles. The 
V.R.T.C. comprehensive “Service Engineering” 


course teaches you from the ground up . . 
step by step ... at the speed you set fo» 
yourself. 

Up-to-date Practical Lessons 

The A.R.T.C. course gives you basic and 
advanced instruction in all phases of radio. 
Each lesson is made easy to understand by 
numerous illustrations and diagrams. No pre¬ 
vious experience or high educational standard 
is necessary . . . A.R.T.C. will give you all 
the instruction you require. It is up to you 
. . . the A.R.T.C. course adapts itself to your 
requirements ... its training has been proved 
by thousands of successful graduates. 

Make Spare-Time Money 

If you wish you can make your spare time 
earn money for you by training at home, and 
many students make extra money after only 
the first few weeks. However, if it is not 
convenient for you to train at home, then you 
may use the modern A.R.T.C. workshops. The 
course is intensely practical and individual. 
Safeguard your future . . mail the coupon 

today. 


GET INTO ONE OF TNESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in the 
many phases of radio-television, including 
manufacturing, radio servicing, broadcasting 
and television executive, armed forces. 
A.R.T.C. can help you gain one of these 
much sought-after positions, but remember, it 
is only the trained man who succeeds, and 
A.R.T.C. can give you the complete training 
which is necessary 

mail coupon now 

You are invited to mail the coupon below, 
which can be your first step toward securing 
a job or business of your own, with good 
prospects of security and big money. A.R.T.C. 
will mail y<i>u, by return, at no obligation to 
you, the big free booklet “Careers In Radio 
and Television.” This booklet will show you 
definite steps you can take for a better job— 
how you can succeed in life Post the coupon 
ohone, or call NOW. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

I. S. & A. BANK BUILDING, 

Cup. ireadwey snd City Read, Sydney 

Bros.) ®A48$8-2 


l AUSTRALIAN RADIO & TELEVISION 
A COLLEGE PTY. LTD*, 

P|l 206 Breedway Sydney, N.S.W. 

Dear Sir 9 

Please send me, without obligation , 
••. W your free booklet “Careers in Radio and 
T elevision * 9 

W NAME . 

W ADDRESS . 

* SETt rifrs UL 0*1 OG, M am -m, m. 



I 

I 

I 

1 

* 

I 

i 


4 




























